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This case, which forms the basis of this paper, came under the 
observation of one of us during an investigation, by balance experiments, 
of the metabolism of atrophic infants. During life, the condition was 
diagnosed as one of congenital obliteration of the bile ducts, and it 
was thought that a study of the absorption and retention might prove 
useful in observing the effect of a low fat absorption on the absorption 
of calcium, phosphorus, carbohydrate and protein. 

The importance of disorders of fat digestion in producing infantile 
atrophy has been largely stressed by the German school, particularly by 
Czerny and Finkelstein. The former believes that the cause of atrophy 
is demineralization of the body, the demineralization being the result of 
inability to assimilate fat, and the formation of fatty acids in excess. 
To neutralize these acids, alkalis are taken from the tissues; in consti- 
pation, calcium; in diarrhea, sodium and potassium are thus excreted. 
Finkelstein holds that in atrophy the normal relationship between fat 
and carbohydrate is disturbed. Both authorities postulate that in 
atrophy there is diminished absorption of fat. These views have 
received wide support and are still held by many pediatricians. Of 
recent investigations into fat absorption those of Utheim* and Hutchi- 
son* yielded some support to this theory, but in a large number of 
observations carried out by us, using rigid precautions, we were unable 
to confirm these observations.* We found that although fat absorption 
in artificially fed wasting babies varied to some degree with the type of 


* Received for publication, Jan. 8, 1926. 

*From the Children’s Hospital, Birmingham. 

1. Utheim, K.: J. Metabol. Res. 1:801, 1922. 

2. Hutchison, H. S.: Quart. J. Med. 18:277 (April) 1920. 

3. Parsons, L. G.: Goulstonian Lectures on some Wasting Diseases of 
Early Infancy, Lancet 1:687 (April-May) 1924. 
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food giv en, yeu atrophic children were able to absorb and digest fat as 
well as normal children, if they were not suffering from diarrhea at 
the time of the experiment. Fleming and Hutchison,‘ examining a 
smaller number of children, came to the same conclusion. We have 
now carried out observations on 100 atrophic infants, and the results 
previously reported have been confirmed. The opportunity of examin- 
ing a case in which large amounts of fat are unabsorbed because of 
some organic disease was therefore welcomed. 


REPORT OF CASE 


N. C., a girl, was 2 months old when admitted into hospital on May 4, 
1925. She was the sixth child; the other children were all alive and healthy, 
She was a full term child, breast fed for fourteen days only, and then fed on 
a milk mixture. The child was normal for the first three weeks of her life; 
she then developed jaundice, the urine became dark, and the stools clay colored. 
There were no other symptoms, except that she had been losing weight for 
some time prior to her admission to hospital. 

On admission, the child was jaundiced, weighed 8 pounds, 10 ounces (3.9 
Kg.), and appeared quite well nourished. The liver was enlarged, reaching 
almost to the umbilicus, and was very firm to the touch. The spleen was not 
palpated. There were purpuric patches on the buttocks and thighs. The 
stools were clay colored, and the urine showed a large amount of bile. The 
Wassermann reaction was negative. 





Progress—The jaundice varied sligh degree, sometimes a little less, 
ometimes a little more pronounced than on admission. In the fortnight so 
immediately preceding the child’s death, the color had become rather less 
marked, and the stools showed a slightly slate tint. During the rest of the 


o. 39 


time they were clay colored. The urine was always bile stained. The child’s 
weight at death was 7 pounds 6 ounces, the loss of weight (1 pound 4 ounces) 
during the time she was in hospital being very gradual; indeed, on two or three 
occasions there was an actual gain in weight. Vomiting occurred once only, 
and that was following an attempt to feed the child on a high fat diet. The 
baby died suddenly on August 24, sixteen weeks aiter admission into hospital. 

Vecropsy—The organs were bile stained. The peritoneum contained many 
large, dark glands, and similar glands were present at the hilum of the liver. 
The liver weighed 365 Gm., was large and dark green, its surface was finely 
granular, and it was obviously very cirrhotic. The gallbladder was approxi- 








mately of normal size, and did not show any changes suggesting atrophy or 
previous inflammation; it contained bile, and pressure on it resulted in bile 
passing along the cystic and common bile ducts, entering the duodenum through 
the papilla. There was no obstruction found in the cystic duct nor in the bile 
ducts between their exit from the liver and entrance into the duodenum. Dissec- 
tion also failed to reveal any obstruction from external compression, and the 
before described did not press on the ducts. The spleen weighed 50 
Gm., was large, but not unduly firm, and was dark red. There was nothing 
abnormal in the other organs except bile staining. There was no evidence of 
rickets nor of syphilis 

Microscopic sections of the liver showed an advanced “biliary cirrhosis,” 
many of the smaller bile ducts being plugged and distended with inspissated 
bile, the picture being exactly similar to that seen in congenital obliteration 
of the bile ducts. In sections taken near the hilum of the liver, some of the 


glands 


4. Fleming, G. B., and Hutchison, H. S.: A Study of Metabolism in the 
Undernourished Infant, Quart. J. Med. 68:339 (July) 1924. 
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large bile ducts were patent and not distended, whereas others in close prox- 
imity appeared distended, and contained inspissated bile. The smaller bile 
ducts were so distended and plugged with bile that we are forced to the con- 
clusion that there must have been some obstruction to the bile ducts, before 
they emerged from the liver. The presence of bile in the gallbladder, and the 
microscopic appearance of the liver near the hilum, showed that this obstruc- 
tion was either intermittent, or did not involve all the bile ducts. There was 
no evidence of cholangeitis, and sections stained by Levaditi’s method failed 
to reveal the presence of spirochetes. Sections of the pancreas showed a mod- 
erate degree of fibrosis. 

During the child’s lifetime, although slight variation in the depth of the 
jaundice was noticed at times, no doubt was entertained but that the condition 
was one of congenital obliteration of the bile ducts. The obstruction to the 
bile flow must, however, have been almost complete, because of the condition 
of the liver, and the symptoms presented by the child, that is, intense icterus, 
pale stools and biliuria. However, in view of the necropsy findings, the speci- 
mens of dried feces were examined for the presence of bile pigments and bile 
salts, by Schmitt’s corrosive sublimate test and by Pettenkoffer’s test, respec- 
tively. In none of the specimens was the test for bile pigments positive, but 
a slight reaction for bile salts was obtained in all the stools. It is now gen- 
erally held that bile salts are formed by the hepatic parenchyma, but that bile 
pigments may be formed elsewhere: indeed the presence of stercobilin has 
been demonstrated in the rectum after ligature of the common bile duct. The 
absence of bile salts in the feces may, therefore, be taken as conclusive evi- 


dence of exclusion of the bile from the intestine. It is obvious therefore that 
only traces of bile were finding their way into the duodenum. Confirmatory 
evidence of this statement is also found in the fact that the cholesterol content 
of the feces in each case was much lower than the normal. 

[wo well known theories have been advanced to explain the association of 
hepatic cirrhosis with congenital obliteration of the bile ducts. In John 
Thomson’s view, there is, in the first place, a developmental aplasia, or nar- 


owing of the bile ducts, which gives rise by obstruction to cirrhosis. Sir 
Humphrey Rolleston, on the other hand, believes that as a result of a placental 


toxemia there is, first, a mixed cirrhosis of the liver which gives rise to a 
descending obliterative cholangeitis. 

We have examined the sections of the liver from our subject very care- 
fully for evidence of cholangeitis, but without success; the cirrhosis was 


y and was not a mixed form. At the same time, we feel that this case 
nds little support to the view that the cirrhosis follows on a developmental 
defect of the bile ducts, but suggests that whatever be the cause of the con- 


Va 


dition it is one which attacks the liver parenchyma at as early a stage as the 
bile ducts, and offers definite evidence that the whole process may be an intra- 
hepatic one. If this view is correct, surgical intervention, at any time after 


the diagnosis is made, cannot offer any chance of complete recovery, because 
a marked cirrhosis of the liver must be present. In this patient, surgical 
treatment would obviously have been quite useless. 


METABOLISM STUDIES 


In order to determine whether large quantities of fat in the intestine 
adversely affected the absorption of other elements in the food, Flem- 
ing ® studied the respiratory exchange in a case of biliary atresia, and 
came to the conclusion that large quantities of fat delayed the absorption 
of carbohydrate to a moderate degree. On the other hand, Muriel 





5. Fleming, G. B.: The Respiratory Exchange in a Case of Biliary Atresia, 
Am. J. Dis. Child 23:66 (Jan.) 1922. 











nee er 


eee 


2 Ree 


SRG OEE OM ye 


2 


ever 


Oe ee ee Reet eee ae 


“9 








462 AMERICAN JOURNAI! MF DISEASES OF CHILDREN 


Brown ° showed that blood sugar curves, in normal and in marasmic 


from which she concluded that a high fat content in the diet did not 
interfere with the rate of absorption of carbohydrate. However, this 


babies, were not altered by increasing the amount of fat in the food 


worker is careful to point out that in making such a deduction it is 
necessary to assume that the blood sugar content is really a gage of 
the absorption of carbohydrate, and to remember that hepatic and pan- 
creatic efficiency will also modify the amount of carbohydrate cir- 
culation in the blood 

In our case, absorption and retention figures were determined for fat, 
protein, calcium and phosphorus. These were obtained during three 
periods on a dietary of cow’s milk, water and dextrimaltose, the amount 


[ABLE 1.—IJntake in Grams of Fat, Carbohydrate, Nitrogen, Calcium and 
Phosphorus P Twenty-Four Hours 














Diet 1 Diet 2 Diet 8 
Fat 12.98 22.90 18.36 
Carbohydrate.. 19.24 20.86 70.36 
i a 2.82 3.26 3.38 
Calcium (as CaO) 0.98 1.44 0.92 
Total phosphorus (as P20s). 1.069 1.316 1.431 
Inorganie phosphorus (as P20 0.665 0.888 0.99 
Taste 2.—Fat Metabolism * 
Diet 1 Diet 2 Diet 
Fat intake in grams 12.98 22.90 18.36 
Fat output in grams.. 8.96 12.28 18.24 
Percentage absorption. 30.7 46.1 27.9 
Weight of dried feces in grams.. 12.4 15.6 22.0 
Percentage of fat in dried feces. ‘ 12.2 78.6 60 
Distribution of fecal fat (percentage of tota i 
Saponified... 40.2 51.4 92.9 
Free fatty acid 37.3 28.9 25.8 
Neutral fat 22.6 19.8 21.3 


* These figures are for twenty-four hour periods 


of fat in the diet being different in each period. The amount of car- 
bohydrate during the first two periods was almost identical, but during 
the third period, additional carbohydrate was given. The intake per day 
in grams of fat, carbohydrate, nitrogen, calcium and phosphorus on 
each of these dietaries is shown in table 1. 

Each diet was continued for a period of eight days, and during the 
last five days of this time, the child was placed on a metabolism bed. 
The full details of this method have been previously described by us. 
The results obtained are shown in tabular form (tables 2 to 5), the 


6. Brown, M. J.: The Sugar Content of the Blood in Normal and Under- 
nourished Children, and the Effect of Fat on the Absorption of Carbohydrate, 
Quart. J. Med. 70:175 (Jan.) 1925. 
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figures given are for twenty-four hour periods, and are the averages of 
the five days’ estimates. 

The stools were abnormally large, and contained a large percentage 
of fat. The correctness of this observation is best demonstrated by 
comparing the weight of the stools and the percentage of fat contained 
in them, with the corresponding results obtained from wasted infants. 
In eighty-two cases of infantile atrophy, the daily average weight of 
dried feces was 6.0 Gm. and the average percentage of fat in the stool 
36.8 Gm. While it is true that the percentage of fat in the dried feces 
from cases of atrophy has varied within wide limits (from 11.5 to 63.5) 
yet, as a general rule, we have found that when the stool was a bulky one 
it contained a high percentage of fat. 

Fat splitting on the whole was efficient, although the amount of 
unsplit fat was distinctly greater than we have found in wasted infants ; 
in the latter the average figure for neutral fat has been 8.3 per cent of 


TABLE 3.—Nitrogen Metabolism * 








Diet 1 Diet 2 Diet 3 
Intake in grams......... . Eek baa 2.824 3.25) 3.382 
Output in feces in grams. eae aaa 0.327 0.276 0.389 
Output in urine in grams........ ee ey 1.702 2.420 2.266 
Amount absorbed in grams. pis aie - 2.49 2.97 2.993 
Amount retained in grams. . ; ' ; 0.82 0.55 0.727 
Percentage absorption... : ; ‘ 88.4 91.5 88.5 
PROPOR raha orbs icin ceeeeeiacaniowskeses 28.9 17.0 21.5 





rhese figures are for twenty-four hour periods. 


the total fat. The amount of fatty acid is also larger than the average 
for wasted infants, which was 20.1 per cent of the total fat. 

From the table it will be seen that the absorption is quite poor, and 
this again may be compared with the average absorption in artificially 
fed atrophic children, which shows a figure of almost 88 per cent. The 
amount of fat absorbed, and the percentage of absorption varied on the 
different dietaries, were actually highest on the one containing the largest 
amount of fat. 

Our results may be compared with those of Koplik and Crohn.’ 
These authors investigated the fat and nitrogen metabolism in a patient, 
in whom the condition was clinically one of congenital obliteration of 
the bile ducts, but on whom a necropsy was not performed. Observa- 
tions were made over four-day periods, but the daily intake varied 
considerably, and there was no preliminary period of constant dietary 
before the child was placed on the metabolism bed. They found that 





7. Koplik, H., and Crohn, B. B.: Fat and Nitrogen Metabolism in a Case 
of Congenital Absence of the Bile Ducts, with a Study of Ferments of the 
Pancreatic Secretion and the Feces, Am. J. Dis. Child. 5:36 (Jan.) 1913. 
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fat splitting was poor, and that 48.4 per cent of the fat was absorbed. 
They quote a case of Neimann’s in which the fat absorption varied 
from 28 to 39 per cent, but do not say whether fat splitting was normal, 
On the other hand, Telfer ® has investigated the fat splitting in a similar 
case; his results show even better fat splitting than in our case, and the 
presence of a large amount of fatty acid in the stool. 
» nitrogen absorption on all these dietaries is almost identical, and 
y good, but the retention is not so satisfactory, and it may be 
noted that the lowest retention is obtained in the highest fat dietary. 
Koplik and Crohn‘ found a nitrogen absorption of 86.2 per cent and a 
retention of 32.6 per cent; and Neimann ® found an absorption of 80 to 
93 per cent. The average figures we have obtained in wasted infants 
have been absorption, 86.8, and retention, 49.6 per cent, which if com- 
pared with the values obtained in the present case, show that the pres- 
quantities of unabsorbed fat in the intestine does not 


nitrogen metabolism. 


Diet 2 
1.44 
1.50 
0.06 

[—0.06] 

—0.12] 

Negative 
Negative 


are expressed as calcium monoxid. 


» observations on calcium metabolism 

feature of this case since with each 

calcium balance. It has recently 

insure a good absorption of calcium 

nd water mixtures, the fat intake 

daily, and that the best absorption 

is a definite relationship between the 

y, when there is from 0.04 to 0.078 Gm. 

fat. These observations, however, were 

whose fat absorption (with one exception) was 

abnormal. According to these figures, the calcium and fat intakes 
re sufficient in the present instance, but from the point of view of 
, the case can only rightly be compared with a child fed 


8. Telfer, S. V.: The Influence of Free Fatty Acids in the Intestinal Con- 
tents on the Excretion of Calcium and Phosphorus, Biochem. J. 15:347, 1921. 
9, Neimann, quoted by Koplik and Crohn: Ztschr. f. Kinderh. 4:152, 1912. 


10. Hickmans, E. M.: The Calcium Metabolism of Atrophic Infants, and 
Its Relationship to Their Fat Metabolism, Biochem. J. 13:925, 1924. 
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for prolonged periods on a low fat dietary, under which conditions 
we know that a negative calcium balance may occur. 

Calcium was estimated in the urine as well as in the feces. The 
fecal output alone, however, was actually higher than the intake, a state 
of affairs which can only be explained by the endogenous origin of at 
least some of the calcium of the feces. The results obtained further 
emphasize the necessity for a good fat absorption to insure an adequate 
absorption of calcium, since a poor fat absorption probably means an 
inadequate absorption of the fat soluble vitamins (the growth vitamin 
and calcium depositing vitamin). In this connection it is of interest to 
note that at the necropsy on this child, there was no evidence of rickets. 
The question of calcium absorption will be referred to again, in connec- 
tion with phosphorus metabolism. The proportion of calcium passed in 
feces as soap was 34.3, 42.0 and 63.0 per cent on the three dietaries. 
These figures are higher than normal, thus Telfer ?+ states that in normal 
hildren from 20 to 30 per cent of the calcium of the feces is passed 


TABLE 5.—Phosphorus Metabolism * 
















Diet 1 Diet 2 Diet : 
Intake in grams......... 1.069 1.316 1.431 
Output in feces in grams. 0.085 0.188 0.156 
Out in urine in grams.. 0.428 0.735 0.717 
Am absorbed in grams. 0.984 1.128 275 
AI nt retained in grams.. 0.556 0.39% 0.558 
Per cent absorption..... ; 92.1 85.7 97.8 
Per cent retention.... nee eh) ere 52.4 29.9 39.1 
Per cent of total output excreted in urine... 83.5 79.6 8?.1 
e ese figures are for total phosphorus (expressed as P2Os) and for a period of twenty- 
as soap, and our figures, recently published for marasmic children 


showed 28 per cent of fecal calcium passed as soap on cow’s milk and 


water dietaries, 13 per cent on skimmed milk, and 54 per cent on high 
fat dried humanized foods.?° 

On each dietary, the phosphorus absorption was excellent, but the 
striking feature is that by far the greater part (from 79.6 to 83.5 per 
cent instead of the normal 40 per cent) of the phosphorus excretion, 
was excreted by the kidneys (Telfer**). It may further be noted that 
on the second and third dietaries, in which the amount of fat excreted 
was practically the same, 12.28 and 13.24 Gm. respectively, the amount 
of phosphorus excreted in the urine was almost identical, being 0.735 
and 0.717 Gm. Observations were made on the inorganic phosphorus 
metabolism, and these also showed the same marked increased excretion 
of phosphorus by the urine. 





11. Telfer, S. V.: Studies in Phosphorus and Calcium Metabolism. Part I 
The Excretion of Calcium and Phosphorus, Quart. J. Med. 61:45 (Oct.) 1922. 
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Now, the relation of calcium to phosphorus metabolism has been the 
showed that 
excessive amounts of calcium in the diet tend to increase the total absorp- 


2 


subject of considerable study. Orr and his co-workers * 


tion and retention of calcium but to impair phosphorus retention, whereas 
excessive amounts of phosphorus in the diet influenced calcium metab- 
lism unfavorably, and-are accompanied by an increase of calcium in 


Tl 
i 
i 


he feces. They point out that the retention of one element in the 


ntestine by the presence of an excessive amount of the other, is best 


the formation of insoluble phosphate of calcium. Telfer 
to similar conclusions. All these workers showed 
‘alcium dietary, considerable amounts of phosphorus are 
he urine to the stools, whereas with high phosphorus 
‘ calcium excretion in the urine becomes less. 

Telfer * has shown that with the persistence of an excess of fatty 
icid, such as occurs with the exclusion of bile from the intestine, less 
phosphorus is excreted by the feces, more by the urine, and that the 
leviation of phosphorus to the urine is roughly proportional to the 
imount of fatty acid in the feces. The following explanation of this 


| | 


levi m has been suggested by this author: 


[The amount of phosphorus in cow’s milk is in excess of the equivalent 

unt required to combine with all the calcium to form tricalcium phosphate. 
Calcium phosphate is soluble in the lower fatty acids, and it can be shown by 
that precipitated calcium phosphate is redissolved in an 
excess of the volatile water soluble fatty acids of butter fat. The latter con- 
sist almost entirely of butyric and caproic acids. If the free fatty acids of 
fat hydrolysis persisted in excess in the intestine . . . the calcium phos- 
phate, if initially precipitated, would tend to pass into solution. In the pres- 
ence of the higher fatty acids and their soluble salts, a secondary reaction 
may then result, in the formation of insoluble calcium soaps, and the liberation 
f phosphoric acid. The calcium salts of the lower fatty acids are soluble and 
may be absorbed . . The phosphoric acid which has been liberated 
may then be absorbed as it exists in soluble form. 


experiments in vitro 


Orr and his co-workers state that increased acidity of the intestinal 
tract results in the production of the more soluble primary phosphate 
from the insoluble secondary and tertiary forms, and should thus pro- 
mote the absorption both of calcium and phosphorus. Telfer ** has 
yroduced evidence showing that the absorption of calcium only takes 
place in the upper part of the intestinal tract. The solution of the 
calcium salts in the food is affected by the acid of the gastric juice, and 


Holt, L. E.; Wilkins, L., and Boon, F. H.: The Relation of 
horus in the Diet to the Absorption of These Elements 

Am. J. Dis. Child. 28:574 (Nov.) 1924. 
Studies in Calcium and Phosphorus Metabolism. Part III. 
n of Calcium and Phosphorus and Their Fixation in the Skele- 
Med. 67:245 (April) 1924. 
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absorption proceeds until the acid mixture of lime and phosphoric acid 
is rendered alkaline by the intestinal secretions, when calcium phosphate 
is precipitated in insoluble form. It would, therefore, appear correct 
that an increased acidity in the upper part of the intestinal tract should 
increase the absorption of calcium, and, as a matter of fact, in two out 
of three wasted infants fed on acidified milk (having an approximate 
pu 5.2 to 6.0) we found that the calcium absorption was considerably 
above the average. 

Bogert and Kirkpatrick ** have also shown that foods which are 
acid forming improve the absorption of calcium. The fact that in the 
case described in this paper there is a persistent negative calcium bal- 
ance, in spite of an excess of free fatty acid in the intestine, suggests 
that there is some other factor concerned in calcium absorption; also 
that when large amounts of fat are unabsorbed, calcium absorption will 
be poor, even should the intestinal contents be more acid than normal, 
from the presence of an excess of free fatty acid. It is quite possible 
that the other factor is the fat soluble antirachitic vitamin. 

[he suggestion, that increased acidity promotes the absorption of 
phosphorus, is supported by the results obtained by Telfer in his case of 
biliary atresia, and by our results. We have also recently investigated 
the phosphorus metabolism of two wasted infants, fed on lactified milk, 
and in both instances there was a deviation of the excreted phosphorus 
from the feces to the urine, exactly similar to that occurring when bile 
is excluded from the intestine. These are the only instances known to us 
in which the effect of acid diets on phosphorus metabolism has been 
observed in infants, although the converse has been shown by Orr, who 
found that both calcium and phosphorus absorption are unfavorably 
influenced by diets that increase the alkalinity of the stools.** 


SUM MARY 


1. A case of biliary cirrhosis is described, in which there is evidence 
of obstruction of the bile ducts, but not in their extrahepatic course. 


2. The argument is brought forward that this case supports the view 
that the hepatic cirrhosis occurs in at least as early a stage of the disease 
as the changes in the bile ducts. 


14. Bogert and Kirkpatrick: Studies in Inorganic Metabolism, II. The 
Effects of Acid Forming and Base Forming Diets on Calcium Metabolism, 
J. Biol. Chem. 54:315 (Oct.) 1922. 


15. The methods used in this investigation were as follows: Cholesterol 
was estimated by Gamble and Blackfan’s method; nitrogen by Kjeldahl’s 
method; calcium by McCrudden’s method; fat by Hickmans’ modification of 
the Rose-Gottlieb method and phosphorus by the method described by Bell 
and Doisy. 
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2) 


3. Metabolism balance experments show that: 


t 


A, fat is well split; there is an increased formation of fatty acid; 
fat absorption is poor. 

3, nitrogenous absorption is good. 

C, there is a negative balance for calcium. 


D, phosphorus absorption is good; a very great proportion of the 
excretions of phosphorus is via the urine. 

4. The presence of large quantities of unabsorbed fat in the intes- 
tine—due to the exclusion of bile—resulted in a negative calcium bal- 
ance, and a deviation of phosphorus to the urine, but had no effect on the 


absorption of nitrogen. 

















CHRONIC INTERSTITIAL HEPATITIS 
WITH REPORT OF A CASE * 


GEORGE F. MUNNS, M.D. 


CHICAGO 


(his case is reported because of the apparent rarity of the condition. 
Cirrhosis of the liver occurring in infants, secondary to congenital 
syphilis or atresia of the bile ducts, is relatively common and many such 
cas ; have been reported, but neither of these conditions was present in 
the se reported here. 

REPORT OF CASE 


patient, a boy, aged 11 months, was admitted to the pediatric service of 


tl resbyterian Hospital on March 18, 1925, with the complaint of jaundice, 
c tion, and failure to gain weight. 
listory.—The patient was born April 10, 1924, at the Iowa State Uni- 
ve lospital. He was the first baby; the birth was spontaneous and delivery 
v mal, and the infant appeared normal. Wassermann reactions of the 
bl both mother and child were negative at this time 
mcision was performed on the tenth day. The wound began to bleed 
t t and continued to bleed for three days, when bleeding also began from 
ilicus. The hemorrhage was finally controlled on the fourteenth day by 
a ision of the mother’s blood (10 cc. intramuscularly had failed to control 
t orrhage previously). On the eighteenth day jaundice was noticed for 
t time; the stools were still yellow, but on the twentieth day they became 
( iC red. 


12, 1924, the infant was admitted to the Pediatric Service of the State 
sity of Iowa Hospital, at the age of 32 days. At this time the blood 
as normal and the urine was negative. Jaundice continued with varying 
intensity. The stools were light colored except when bile was given 

On the sixteenth day in hospital, there was an elevation of tempera- 


t mpanied by diarrhea, which cleared up promptly. The blood Wasser- 
n is again negative. The Pirquet test and the urinalysis gave a negative 
I tion. The infant gained weight steadily and the general condition seemed 
fa xood. Variations in the intensity of the icterus, together with occasional 
ek s of temperature continued. On August 24, the patient was adopted 
al s removed immediately from the hospital by the foster parents. 
mination at time of admission to the Presbyterian Hospital revealed a 
s! jaundiced, poorly nourished white male infant, apparently not acutely 
ill he only significant physical findings at this time were: generalized marked 
icterus, linear scratch marks on the abdomen, moderate generalized adenopathy, 
slight beading of the ribs and enlargement of the epiphyses of the long bones. 


The liver was 4 cm, below the costal margin; the spleen was palpable and 
enlarge d. 

\t the time of admission the stools were acholic, the Wassermann reaction of 
the blood and the Pirquet test were negative; urinalysis was negative except for a 
trace of bile. The blood hemoglobin was 80 per cent; red blood cells, 4,520,000; 
white blood cells, 22,650; polymorphonuclears, 42 per cent; small mononuclears, 
52; large mononuclears, 4; transitionals, 2. The van den Bergh blood reaction 
was indirect; the fragility blood test (Griffin-Sanford technic) was read at the end 
of one hour. Hemolysis began at 0.42 per cent sodium chloride solution; it was 





* Received for publication, Feb. 16, 1926. 
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complete at 0.28 per cent. Roentgenograms of the long bones revealed only 
moderate rachitic changes. On the second day after admission, the temperature 
rose to 102 F., with no physical findings to account for the rise except a rather 
mild nasopharyngitis. The temperature was normal the following day. On the 
fourth, sixth, seventh and eighth days after admission, the temperature rose to 
100 F. each day, usually in the afternoon. 

The patient was put on a diet of albumin milk feedings. His appetite was 
quite variable; there was a distinct tendency toward constipation together with 
several rather severe attacks of distention, which were usually relieved promptly 
by an enema and a rectal tube. The stools continued to be acholic for the most 
part, but occasionally were yellow. The general condition seemed improved, and 
on the twenty-fifth day he was discharged, still quite jaundiced, but having made 
a gain of 18 ounces in weight. The diagnosis at this time was congenital 
atresia of the bile ducts 

On June 8, 1925, fifty-seven days after discharge, the patient was readmitted 
to hospital. The mother complained at this time that the jaundice had increased and 
that the child had failed to gain weight for one week previous to admission. She 
said that up to this time he had been doing fairly well, was taking cereal, vege- 
tables and whole milk, gaining weight, had cut two lower central incisors and 
had been passing from three to four soft yellow stools daily. The j; lice 
had increased, however, and the urine had begun to stain the clothes. 

Examination at this time revealed an undernourished, markedly jaw 
white male infant, age 14 months. He could sit up alone but could not 
he had only two teeth and he was distinctly rachitic. The abdomen was di 
and the liver was greatly enlarged, the lower edge being half-way betw: 
lower rib margin and the umbilicus. The spleen was also greatly enlarg: 

Blood hemoglobin, 50 per cent; red blood cells, 3,020,000; white blo 
26,000. 

Fragility Test: Hemolysis began at 0.38 per cent sodium chloride 
and was complete at 0.28 per cent. Bleeding time, twelve minutes; coas 
time, three minutes. The urine showed a trace of albumin. The | 
was positive. 

The patient stayed in the hospital for six days, and during this tim: had 
daily elevation of temperature never higher than 100.8 F., usually rangi: rom 
99.8 to 100 F. This elevation of temperature always occurred in the aft on. 

An operation was advised at this time, but permission was refused an’ the 
patient was taken home by the parents. Twenty-eight days later, the chil’ was 
again admitted to the hospital. At this time the mother said that th ld’s 
abdomen had been greatly enlarged for about one week, that the jaund iad 
increased and the child had become drowsy. She had not noticed the c of 
the stools, but said there had been from two to three daily, which she | ved 
were yellow. 

Examination revealed a markedly jaundiced, undernourished, drows) ild, 
with great enlargement and distention of the abdomen, together with edema of 
the face and extremities. The mucous membranes were pale and yellow. The 
lungs were clear, but the heart was enlarged to the left and there was loud 
systolic murmur heard best at the apex. The abdomen was tense and shiny, 
with shifting dulness and bulging in the flanks. The liver and spleen could not 
be palpated owing to the distention. An abdominal paracentesis was immediately 
performed, and 450 cc. of thin, clear, straw colored fluid was removed. Cultures 
were made and were reported negative for any organisms. Following the removal 
of the fluid, the liver and spleen could be palpated easily and were both greatly 
enlarged. The liver felt quite hard. The blood at this time revealed the following 
picture: hemoglobin, 60 per cent; red blood cells, 3,120,000; white blood cells, 
35,000; polymorphonuclears, 39 per cent; small mononuclears, 59 per cent; large 
mononuclears, 1 per cent; transitionals, 1 per cent. The van den Bergh test had a 
direct reaction on the blood and ascitic fluid. The urine was dark, gave a strongly 
positive bile test; albumin was positive; there were no casts, red blood cells or 
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white blood cells. The stools were yellow to brown, one to three daily. The 
following day 250 cc. of fluid was removed from the abdomen. The edema of 
the face and extremities increased meanwhile. The appetite was poor, the child 
was quite drowsy and the temperature ranged between 100 to 101 F. Fluid again 
accumulated in the abdomen rapidly, and the general course was steadily downhill. 
On July 18, 610 cc. of fluid was removed from the abdomen. On the following 
dav the general condition was poor. The temperature was 102 F., respiration 60, 
pulse 136, and the next day scattered fine rales could be heard over both lung 
fields. The blood picture at this time was hemoglobin, 35 per cent; red blood 
cells, 2,800,000; white blood cells, 48,000; polymorphonuclears, 53 per cent; small 
mononuclears, 41 per cent; transitionals, 3 per cent; eosinophils, 3 per cent. 





Section of liver. 


temperature rose gradually to 103.8 F., the heart tones became progres- 
sively weaker, rales in the lungs increased and death occurred on July 21, about 
fourteen months after the appearance of the first symptom. 

‘ecropsy findings were reported by Dr. Carl W. Apfelbach. 

Gross and Microscopic Alterations——The body was that of a white, male, child, 
aged about 15 months, weighing 11 pounds, and about 76 cm. in length. The 
skin of the entire body was pigmented light yellow. The abdomen was pro- 
tuberant, the extremities and neck were thin, and the skin was loose. 

In the peritoneal cavity, there was about 500 cc. of light yellow-brown, clear, 
watery fluid. The lower margin of the left lobe of the liver was two fingers’ 
breadth above the lower costal margin. The spleen, appendix vermiformis and 
sigmoid portion of the colon were normally free. The mesentery of the small 
bowel and most of the retroperitoneal tissues were infiltrated with light yellow 
watery fluid. The peritoneum generally was pale gray-brown and translucent. 
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The loops of the small bowel were from 2 to 2.5 cm. in diameter; the lower 
loops were filled with gas and a moderate amount of pale yellow-brown, soft 
material. In the duodenum and jejunum the intestinal content was light yellow. 
The gallbladder was firmly adherent to the mesocolon and colon by firm fibrous 
adhesions 

The ampulla of Vater, and the common, hepatic and cystic ducts were patent. 
At its middle the common bile duct averaged from 3 to 4 mm. in circumference, 
and 1 cm. from the ampulla it was 6 mm, The right hepatic duct was uniformly 
4 mm. in circumference, the left was from 2 to 3 mm. The lining of these ducts 
was smooth, thin and stained yellow Che wall of all of the extrahepatic biliary 
tract was thin. In the gallbladder, there was about 5 cc. of light yellow mucus : 
the lining was normally thin 
1 1n consistency . 3.7 cm. wide The right lobe was 


cm. thick; the left 5 cm. long and 2 cm. thick. The 


The liver was 
ig and 3 


as thin and transparent, and the surface was smooth. Throughout, 


rn 
/ 


was dark olive green; surfaces made by sectioning were mottled dark 
live green [he dark places were irregular, from pin point to 2 mm, 
and separated by the light olive green regions which form a network 
surfaces. The mottling was quite uniform throughout both lobes. 
was slightly enlarged, the capsule was thin and surfaces made 
‘tioning were light purple and _ fi The malpighian corpuscles were 
iveraging 1 mm. in diameter, and occupied about one third 
made by ioning. 
ss noteworthy change of the lining of the portal ve 
artery, stomach, small and large 
bladder, rectum, or of the pancreas and prostate. Only the abd 
were examine 
—In microscopic preparations of the liver fixed in Zenker’s 
| in paraftin, stained with hematoxylin and eosin, the normal | 
was entirely replaced by irregular groups of large and 
and fibrous tissue The large epithelial cells resembled 
Is it and shape, were in irregular groups of ten to fifteen, a1 
parated by narrow and wide strands of old fibrous tissue, much of whi 
1lomogeneous and took the eosin stain. There was an abundance of 
pigment in the large epithelial cells. In other places in which the fibrous 
was more cellular, the epithelial cells had a small amount of cytoplasm and 
irranged in irregular, round to oval to long cords, composed of five to twenty 
The nuclei of the small epithelial cells stain darker blue than those of the 
Very few, if any, of the small epithelial cells contained brown pigment. 
The identification of the central veins and periportal tissue in most places could 


not be made. The interstitial tissue was composed almost entirely of old 


+ 


fibrous tissue with occasional small groups of cells resembling small lymphocytes. 
The heaviest bands of fibrous tissue were in most places about or near blood 
vessels. In addition to the brown pigment in most of the large epithelial cells, 
there was also similar green pigment in a few places. 

Anatomic Diagnosis —Extensive chronic interstitial hepatitis; marked gen- 
eralized icterus; ascites; edema of the mesentery of the small bowel and retro- 
peritoneal adipose tissue; hyperplasia of the spleen; marked emaciation; slight 
general anemia; paracentesis wound of the abdominal wall; fibrous adhesions 
between the gallbladder, the colon and the mesocolon. 


COM MENT 
The etiologic agent in the case could not be determined. Possibly, 
there was a slow infectious process as evidenced by exacerbations and 
remissions in the signs and symptoms, particularly the frequent and 


intermittent rises in temperature 
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Gilford * believes that defective development must play a large part, 
and classifies such cases, although he refers to the condition in older 
children as instances of Hanot’s splenomegalic form of hypertrophic 
cirrhosis. 

J. H. Musser,’ S. K. Mukherji,> Ghose * and others, report a large 
number of somewhat similar cases occurring among infants in India. 
The pathologic description tallies in many ways with the foregoing, but 
the youngest child in this series was 3 months old, and in the large 
majority the first symptoms occurred after 6 months. Errors in the diet 
are given as a possible cause for the relatively frequent occurrence of 
the condition in India. 

(here is only one closely similar case in the American literature, 
namely, that reported by C. H. Dunn.° Hatfield’s ®° two cases, reported 
in 1889, are similar in only a few respects. Death occurred at the age 
of 2 weeks in both of these infants. Porter * reports one case which is 


similar to this in many respects. 
SUMMARY 


case of chronic interstitial hepatitis occurring in an infant, the 


first sign of which appeared on the eighteenth day, is reported. 

since 1885, numerous cases of cirrhosis of the liver in older children 
have been reported. Some of these were explained on the basis of con- 
genital syphilis, some by biliary obstruction, and others had no dis- 
c able cause. Cirrhosis of the liver in infants and of the type 


described in our pathologic report is apparently a rare condition. 
cluding the cases reported from India, which resemble our case 
11 ny respects, we were able to find only two closely similar cases. 


Gilford, H.: The Disorders of Post Natal Growth and Development, 
Musser, J. H.: Supplement to Cyclopedia of Children’s Diseases, 1899, 


Mukherji, S. K.: Infantile Cirrhosis of Liver. Indian M. R. Book Dept., 
Calcutta, 1922. 
Ghose: Lancet 1:321, 1895. 
Dunn, C. H.: Interstate M. J. 23:14, 1916. 
Hatfield, M. P.: Tr. Am. Ped. Soc. 1, 1889. 


Porter, L.: Abt’s Pediatrics 3:656, 1925. 
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DEATH FOLLOWING THE INHALATION OF 
ZINC STEARATE * 


KARL SCHLAEPFER, M.D. 


MILWAUKEI 


REVIEW OF THE LITERATURE 
This report deals with an instance of asphyxia and death following 
the accidental inhalation of zinc stearate. That untoward consequences 
follow inhalation of this powder, so universally used in the care of 
infants, appears to have escaped notice until 1922, when Heiman and 
Aschner ! called attention to the fact. At that time Heiman reported 











Fig. 1—Photomicrograph showing the emphysema. In the lower part of the 
field, a small, distended bronchus is filled with an amorphous material and 
with leukocytes (x 70). 


his experience with twelve such instances. Rapid respiration and 
cyanosis were observed immediately after inhalation of the powder in 
eleven patients. Eight of these recovered within three days, while 


* Received for publication, Nov. 10, 1925. 

*From the Brady Laboratory of Pathology and Bacteriology, Yale Uni- 
versity School of Medicine. 

1. Heiman, H., and Aschner, P. W.: The Aspiration of Stearate of Zinc 
in Infancy, Am. J. Dis. Child. 23:503 (June) 1922. 
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bronchopneumonia delayed recovery in the remaining. In the twelfth 
instance, a child, aged 8 months, asphyxia developed immediately and 
death occurred within twenty-four hours. Necropsy revealed small 
areas of pulmonary consolidation. 


Heiman’s report stimulated interest in this new danger, and undoubt- 
edly played a role in the creation of a special committee of the American 
Medical Association? in 1923 for further investigation of the subject. 
The committee collected thirty-four additional cases, all of which had 
occurred since April 1919, and concerned infants between the ages of 


























ig. 2—Photomicrograph taken from a partly atelectatic area with scattered 
f pneumonia. The alveoli are in part collapsed; in part they contain a 


h geneous material, desquamated alveolar lining cells, red corpuscles and 
leukocytes. In some areas the alveolar epithelium has the appearance of a 
SW n, homogeneous band, devoid of nuclei (x 70). 


> 


3 months and 2 years. In some, the powder was inhaled from the hand, 
into which it had previously been sifted from the can. In many, the 
container had been brought directly to the mouth of the child. One 
instance occurred when the lid of the container fell off ; and still another 
when the powder was thrown into the face of the infant by an older 
child. In all thirty-four cases, symptoms were immediate following the 
inhalation of the powder. However, recovery took place in all but one 


2. Special Article: Dangers of Zinc Stearate Dusting Powders, J. A. M. A. 


83:120 (July 12) 1924. 
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child, and, as a rule, was complete within two weeks, even when pneu- 
monia had occurred. The one fatal instance was a child of 3 months, 
whose death resulted within an hour after inhalation of the powder. 
A third fatality was reported by Edmonds * (1923). <A child, aged 
& months, inhaled powder from the can with which he had been playing. 
Respiratory difficulty followed at once and became worse rather 
suddenly after a few hours. Death occurred in forty-eight hours. 

















Fig. 3.—Bronchus filled with an amorphous material and with leukocytes 
200). 


Finally, O’Keefe * published a report of six instances with recovery, 
in children between the ages of 8 and 11 months. 
The following report makes the fourth fatal instance in the literature. 


3. Edmonds, W.: Pneumonia from Inhalation of Zinc Stearate Talcum 
Powder, J. A. M. A. 80:105 (Jan. 13) 1923. 

4. O’Keefe, Edward S.: Zinc Stearate Insufflation in Infancy, Boston M. & 
S. J. 191:739 (Oct. 16) 1924. 
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CASE REPORT 


C. H. H., a boy, aged 7% months, was admitted to the New Haven Hospital, 
Nov. 28, 1923, in great respiratory distress following the inhalation of zinc 
stearate. The child had been well until the day before admission. Then, while 
the baby was lying on his back and playing with a box of stearate powder, the 
holes in the double rotating cover became patent and allowed a large amount 
of the stearate to be poured on his face. Screams attracted the family, who 
found the baby’s face and mouth covered with powder. This was quickly wiped 
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Fig. 4—The bronchial epithelium is thicker and proliferated; the lumen of 
the bronchus is filled with an amorphous material and with leukocytes (X 350). 


away, but the seriousness of the child’s condition was noted immediately. 
Cyanosis was marked at once, and thereafter periods of deep cyanosis and 
labored respiration alternated with periods of pallor and exhaustion. Twenty- 
tour hours after the accident the infant was brought to the hospital. Thorough 
physical examination was impossible. The child breathed with extreme difficulty. 
Retraction at the suprasternal notch and at the insertion of the diaphragm was 
visible. Oxygen inhalation and large quantities of saline solution intravenously 
seemed to cause slight temporary improvement. The child’s temperature rose 
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from 37.8 C. (100 F.) on admission to 38.5 C. (101.2 F.) shortly before death. 
Necropsy was performed ten hours after death. The important findings follow, 

The lungs were voluminous, almost touching each other at their anterior 
medial borders, and thereby covering the greater portion of the pericardium. 
The left lung weighed 65 gm., and the right 90 gm. Their general appearance 
was similar. Deep red areas of atelectasis, from 0.5 to 1.5 cm. in diameter, and 
pale gray areas of emphysema were present, mottling the smooth, glistening, 
pleural surface. Similar atelectatic and emphysematous areas were visible on 
section of the lung. Many of the bronchioles and smaller bronchi were 
conspicuous on section, due to the plugging of their lumina by white or yellow 
worm-like masses of stearate mixed with mucus and cellular detritus. The 
mucosa of the larger bronchi of the trachea was pale, but on its surface occa- 
sional masses of mucus, containing white flakes of stearate, were easily made 
out. 

















Fig. 5.—Dilatation of the lymphatics in the bronchial zone (X 50). 


Microscopically, the gross picture described in the foregoing was confirmed. 
Areas of emphysema (Fig. 1) and atelectasis alternated (Fig. 2). Many alveoli, 
particularly the atelectatic ones, contained exudate—either a homogeneous 
pink material (precipitated serum) or a similar material in which red blood 
corpuscles, desquamated alveolar lining cells, and mononuclear cells were 
embedded. The alveolar walls in these zones of exudate were conspicuous on 
account of their increased size and the tortuous capillaries within them. Here 
and there, the alveolar epithelium formed a swollen, homogeneous, red band, 
devoid of nuclei. Many of the bronchioles were packed with leukocytes and 
with amorphous, blue-staining material (Figs. 3 and 4). The lining epithelium 
of these bronchioles seemed definitely thicker and proliferated. The vessels of 
the submucosa were dilated and surrounded by a small number of round cells. 
The lymphatics in the bronchial zones were greatly dilated and filled with a 
homogeneous or granular pink-staining material (Fig. 5). The subpleural 
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spaces, too, were much enlarged due to edema. They contained a similar 
precipitate. No other findings of importance were made. 


SUMMARY 


\ child, aged 7% months, died thirty-four hours after the inhalation 
of zinc stearate. Cyanosis and dyspnea characterized the clinical course 
of the illness, and a state of “acidosis” was noted after the patient was 
admitted to the hospital, twelve hours before death. At necropsy, the 
lungs were voluminous. Extensive areas of emphysema were separated 
from each other by small, scattered, atelectatic zones. The bronchioles 
contained plugs of zine stearate and mucus, which appeared as wormlike 


masses. The gross picture was confirmed histologically, and the presence 
of ensive edema was determined. The edema involved the alveoli, 
es} lly the more atelectatic ones, and the subpleural and interlobular 
connective tissue septums. The lymphatics throughout the lung were 
co ‘uously dilated. 


spite of oxygen inhalation, persistence of the dyspnea may have 
be ie to acidosis brought about by incomplete obstruction to the 
bi les with zinc stearate. 
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DEFECTS IN THE MEMBRANOUS BONES, DIA- 
BETES INSIPIDUS AND EXOPHTHALMOS 


REPORT OF . CASE * 


BERNARD S. DENZER, M.D. 


NEW YORK 


This case is being reported, first, because of its rarity (only eight 
others are to be found in the literature) and, second, because thus 
far the condition has been observed only in children (the oldest patient 
reported was 16 years of age). The subject, therefore, may be of 
interest to the pediatrician. 

REPORT OF CASE 


R. L., a boy, when 4% years of age, was operated on for removal of tonsils 
because of repeated attacks of sore throat. Two months after, the mother 
noticed small tender spots on the head, and because of that complaint the child 
was admitted to Mt. Sinai Hospital. The examination showed pallor, bad 
teeth, spongy gums and many soft spots on the head, the size of which was 
not mentioned. The Pirquet and the Wassermann reactions of the boy ar the 
Wassermann reactions of the father and mother were all negative. The |lood 
was not unusual; the amount of urine was normal and its examination was nega- 
tive. The child was given the benefit of antisyphilitic treatment, although it was 
realized that the evidence pointed against syphilis. There was no improvement. 

I saw the boy one year after the onset of the disease. The complai at 
that time were thirst and the excretion of large amounts of urine, in addition 
to the persistence of soft spots on the head. Thirst and polyuria were only of 
about two weeks’ duration. Examination showed a pale, stoop-shouldere: 
with a slight but definite exophthalmos or, rather, proptosis. There w 
soft spot about the size of the palm of the hand in the right occipital r 
and a smaller spot over the left parietal bone. In these areas no bone at- 
soever could be felt. The spot near the occiput bulged slightly and was quite 
tender; that in the parietal region was depressed and was less tender. The 
child passed from 6% to 9 quarts of urine a day. The specific gravity varied 
between 1.000 and 1.004. Tests for albumin and sugar were negative. The 
blood count was normal 

The course of the disease could be followed for only six weeks. During 
that time subcutaneous injections of pituitary extract afforded only temporary 
relief of the urinary symptoms, and there was no change otherwise. The parents 
refused to permit hospital care and further study was impossible. 


Seven other cases have been reported. These have been analyzed 
in an article by Grosh and Stifel' and the reader is referred to their 
paper for a complete and critical review. Therefore, I shall merely 
fill in the clinical picture with data from other cases. 


* Received for publication, Nov. 3, 1925. 
1. Grosh, L. C., and Stifel, J. L.: Defects in the Membranous Bones, 
Diabetes Insipidus and Exophthalmus with Report of Case, Arch. Int. Med. 31: 


76 (Jan.) 1923. 
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[he onset in several cases was preceded by infection of the ear, 
throat or mastoid, and on the first examination spongy gums were also 
found. Otherwise, the histories give no clue to the etiology. The 
condition is not purely local, as indicated by the finding of similar 
defects in the pelvic bones. The only suggestion to be gleaned from 
the literature concerning prognosis is the statement of one of the 
German authors, that roentgenograms, taken six months after the first 
one, showed smaller lesions. Treatment with pituitary extract was 


uniformly unsatisfactory. 














Light areas indicate defects. 


| the most recently reported case in which there was necrospy per- 
formed, the authors conclude in part: 
case of defects in the membranous bones and exophthalmus studied 
clinically and pathologically, dyspituitarism as a cause for the syndrome was 
excluded by the absence of material pathologic changes in the hypophysis. 
From clinical behavior and pathologic findings an infectious etiology seemed 
more likely than a primary metabolic (endocrinologic) disturbance. 


COMMENT 
he relation of the bone lesions to diabetes insipidus is interesting, 


and I have analyzed the reported cases in regard to this relationship. 








2. Thompson, C. Q.; Keegan, J. J., and Dunn, A. D.: Arch. Int. Med. 


~ 


36:650 (Nov. 15) 1925. 
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The history of bone lesions either antedated that of diabetes insipidus 
or the bone defects were discovered coincident with the appearance of 
polyuria, a sequence of events which also indicates the antecedence of 
the defects in the bones. And, finally, in one case there was no polyuria, 
VU In my case, a full year intervened between the discovery of the bone 
lesions and the appearance of polyuria. Chronologically, then, the bone 
defects seemed to be primary to the diabetes insipidus, and other con- 
siderations confirm that impression of the etiologic relationship. The 
list of the causes of diabetes insipidus includes brain tumor and any 
other condition which pre \duces pressure on the hype yphysis or the hase 
of the brain. According to the work of Bremer and Bailey,’ the hypo- 
thalamos and tuber cinereum (at the base of the brain), rather than 
the hypophysis, are the site of the lesion in diabetes insipidus. It 
requires little exercise of the imagination to assume that bone lesions 
which permit bulging at the occiput and depression at the vertex of 
the skull may distort the pressure at the base of the brain enough to 
disturb the function of centers situated there. This point of view that 
the bone defects are responsible for the diabetes insipidus, is not novel 
and has been suggested at least by Grosh and Stifel. 
Exophthalmos also seems to be an incidental and not an esscutial 
lesion, due probably to a defect in the bones of the orbit. 


163 West Eighty-First Street. 


3. Bailey, Percival, and Bremer, Frederic: Experimental Diabetes I 


Arch. Int. Med. 28:773 (Dec.) 1921. 
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SYPHILITIC ENDARTERITIS IN CHILDREN * 


HARRY M. GILKEY, M.D. 
AND 
C. C. DENNIE, M.D. 
KANSAS CITY, MO. 


cute disease of the peripheral arteries is rare in children. It may 


sequel of an infectious disease, especially of typhoid, syphilis, 
ionia, influenza and rheumatism. It may follow trauma or result 
embolism in the course of cardiac disease. The affected artery 
come inflamed, with or without a consequent obliteration of its 
In the former case, unless rapid collateration circulation is 
hed, gangrene of the parts supplied by the vessel results. 
symptoms in these cases consist of fever, swelling of the 
vessel, severe pain, numbness and tingling along its course, 
tion of vascular pulsation, and if occlusion takes place, dry 
e. In congenital syphilis, distinct changes have been found 
aorta and peripheral vessels and Spirocltaete pallida have been 
trated in the vascular coats.‘ In rare instances in infants, all 
eries are involved and the smaller vessels may be obliterated. 
pathologic picture has been carefully studied by Wiesel,* who 
| that the first change is infiltration of the media and vacuolation 
muscle layers. Later, the elastic tissue breaks up and the muscle 
indergo necrosis. Spontaneous gangrene of the extremities is 
scribed. Aneurysm of the peripheral arteries is occasionally 
childhood. The most common causes are embolism and trauma.* 
has collected thirty-eight cases in subjects under 20 years, 
five of these being under 13 years. Males were affected twice 
n as females. The locations of the aneurysms in this series 
s follows: 


racic aorta, 6; abdominal aorta, 3; iliac, 1; femoral, 5; popliteal, 
al, 4; carotid, 3; axillary, 2; innominate, coronary, ulnar, dorsalis 
and cerebral, 1 each. 

o cases of syphilitic endarteritis with gangrene have been brought 
our observation in the last two years. 


* Received for publication, Nov. 7, 1925. 


Rebaudi: Monatschr. f. Geburtsch. u. Gynak. 35:68, 1912. 

Hale, White and Bryant: Proc. Roy. M. & Chir. Soc., Jan. 12, 1905. 
Ztschr. f. Heilk.: 47, 1906. 

Khantz: Ztschr. f. Kinderh. 11, 1914. 

Diseases of Children, London, 1910. 
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REPORT OF CASES 


Case 1—A girl, colored, aged 3 years, was admitted to the City Hospital 
May 7, 1925. The day before admission, the mother noticed that there was ‘ 
discoloration of the right foot which was not there the previous day. Previously 
the patient was apparently well, though always underweight, weighing at that 
time 14 pounds (6.4 kg.). The child was born at full term; the past history was 
negative. 











Fig. 1—Appearance of the right foot when the patient was first seen. 











Fig. 2.—Large ulcer on right foot and leg. 


On examination, the child was found to be undersized and poorly nourished, 
with bulging forehead and enlarged anterior cervical glands. The spleen and 
liver were both palpable 2 inches below the costal arch. With the exception of 
the lesion to be described, the physical examination was otherwise negative. 

The entire dorsum of the right foot was of a bluish hue. The three middle 
toes and the ends of the great toe and little toe were black. On the plantar 
surface of the foot there was a large black bleb, extending about 2 inches 
backward from the three middle toes. The temperature of this foot was lower 
than the other, and no pulsation could be found in the popliteal space. 
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Laboratory Findings—Urinalysis, negative. The red blood cells were 
4400,000; the white blood cells, 10,000. Hemoglobin, 80 per cent. Wassermann 
test, 4 plus. 

Case 2.—R. M., a girl, Mexican, aged 3 years, was brought to the Children’s 
\lercy Hospital with a large ulcer on the outer aspect of the right leg, extending 
from the external malleolus for one-third up the leg. This lesion was covered 
with a black escharotic mass, which we at first thought due to contact with 
some powerful chemical. No history could be obtained from the parents because 
their ignorance and inability to speak English. The child was well nour 


ol l 


ished and bore no outward stigmas of syphilis. The spleen, however, was 
palpable and the lower margin of the liver was 3 inches below the costal margin. 
Qn palpation, there was a moderate general adenopathy. Physical examination 
otherwise was negative, except for the ulcer described. 
ratory Findings——The Wassermann reaction of the blood was 4 plus; 
th rebrospinal fluid was negative; the cell count—Lange colloidal gold—was 
] 


itment.—Before the laboratory findings were obtained, wet dressings 


we pplied to the ulcer for three days. The eschar sloughed off, exposing 
th don of the extensor peroneus muscle for 2 inches. The child was then 
pl on antisyphilitic treatment, complete healing of the ulcer resulting in 
fi weeks’ time. The tendon, which previously was exposed, was freely movable 


vered with skin and subcutaneous tissue, with only moderate scar. 
patient received the same type of treatment, namely, 0.15 gm. of neo 
umine intravenously every week for eight weeks. Potassium iodid was 


ternally. 


COMMENT 

vill be noted: 

Both recovered promptly on antisyphilitic treatment. 

In Case 1, there was loss of two toes. In Case 2, although the 
tendon was exposed, there was prompt and complete healing without 
ast ng infection. 

In both patients there was practically no pain or discomfort. 

endarteritis of nonsyphilitic origin, which produces gangrenous 


chances, the amount of destruction is nearly always greater and recov- 
ery is very slow. Therefore, we must conclude that syphilitic endar- 
teritis involving the skin of extremities of children is more amenable to 


treatment than the ordinary type. 
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THEMA INFECTIOSUM 


REPORT OF SEVENTY-FOUR CASES 


PHEODORI P. HERRICK, M.D. 


CLEVELAND HEIGHTS, OHIO 


[erythema infectiosum 1s described in practically all of the newer 
textbooks on pediatrics, but no clinical report of the occurrence of the 
disease in this country has been published previously. Most of the men 
who saw the cases reported in the present series felt that the disease 

as new in this locality, but several epidemics have been recognized 
elsewhere in recent years. Zahorsky’ states that he saw a number of 
cases about 1914, and nine more cases during a localized epidemic in 
St. Louis in 1924. Shaw ? quotes a personal communication from 
of Hamburg, N. Y., giving an account of thirty-seven 
occurred in that town in the spring of 1919. The desceriptior 
‘cases leaves no doubt that they are the same condition rep 
in the German literature and in the present series. 


[he disease was accurately described as long ago as 188 


[schamer,* was first recognized as a distinct entity by Escheric 
1896, and was given the name of erythema infectiosum by Strick 
1899. Other epidemics have been described by Gumplowiecz ® in 
lobeitz * in 1896, Schmidt * in 1899, Berberich ® in 1900, Tripke 
Feilchenfeld in 1902, Escherich '? in 1904, Plachte ** in 
in 1904, Pospischill in 1904, Michalowicz *® in 
in 1910, Tobler '* in 1914, Weber '* in 1916, and Ochser 
Received for publication, Nov. 24, 1925. 
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in 1917. Shaw *? published the first American account in 1905, with 
colored illustrations, but it was the report of an epidemic observed abroad. 
The same author? gives a complete and up-to-date account in Abt’s 
Pediatrics. Colored illustrations are available to [English readers in 


Shaw’s 2! article and in Feer’s ‘‘Diagnosis of Children’s Diseases.” 


SYMPTOMS AND CLINICAL COURSE 


lhere are no prodromal symptoms. The first symptom is usually a 
lusky flush which appears on the cheeks, and is so sharply marked off 
that more than one parent described it as “ta touch of erysipelas.”’ 
Usually, close inspection at this time will reveal a few faint macular 
lesions around the neck at the base of the hair and some on the chin 
and forehead. Frequently this first stage is overlooked, and the first 


sign noticed is the second stage of generalized involvement. ‘This may 
he quite faint or well marked and extensive. The rash is always more 
marked on the buttocks than on the trunk. This second stage lasts from 
st il days to a week and passes gradually into the third stage, when 
tl ish is limited to the arms and legs and the outlines persist for 
‘ul er week or longer. In some cases, recurrences lasting for several 


li ere noted later in the summer. [or convenience in description, 


a rth stage might be included, consisting of a dusky mottling of the 
s| f the extremities, much like a faint cyanosis, which can be observed 
fi veral weeks following the disappearance of the rash. 

hile distinctly outlined, the rash on the face has a slightly irregular 
edge and is definitely raised, as a rule. This was usually the first symp 
tor ut in some cases the rash on the face appeared late and was the 
n ersistent manifestation. 


le generalized rash is usually well marked and slightly papular on 


the buttocks. The upper part of the arms also usually show a papular 
ras Che trunk may be extensively involved with a rash which is 
definitely papular, but frequently there are only a comparatively few 
faint macules. When the rash is not well marked, the existence of any 


disease at this stage could easily be doubted. 

he rash on the lower part of the arms merits more detailed descrip 
tion for several reasons; it may be the only manifestation of the dis 
ease noticed, the appearance there when typical could scarcely be 
contused with any other disease, and it is the easiest to observe when 
inspecting a schoolroom. The rash starts on the hack of the forearm 
just above the wrist, and in the early stages cannot with absolute 
certainty be distinguished from sunburn. After a day or two it spreads 
farther toward the sides and up to the elbow, clear areas appear in the 
center, and the outline is more irregular and more distinctly marked off 


21. Shaw:°Am. J. M. Sc. 129:16, 1905. 
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from the surrounding skin. The rash spreads peripherally, and small 
clear areas appear in the center which increase in size and coalesce, thus 
giving rise to the bright red irregular outlines typical of this stage, 
By the end of a week, the back of the arms will be clear except around 
the elbow and near the wrist, and the irregular outlines will have 


spread over the sides of the forearm to meet on the flexor surface, 


* 


A ,, om : | 





Fig. 1—W. S. (case 52), buttocks on the sixth day, showing the second stage 
of generalized eruption. This and the following photographs were prepared by 
Dr. T. W. Todd, Department of Anatomy, Western Reserve Medical School. 


When the rash is persistent, it spreads down over the back of the 
hand and may be distinctly seen on the proximal phalanx, but beyond 
that point it becomes fainter and is scarcely observable. These outlines 
were described by one mother as “lakes and rivers on a map,” and they 


are the most distinctive feature of the disease. 
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2—J. R. (case 44), left arm on the tenth day. The extensor surface, 


shi the clear area from which the rash has disappeared with the characteristic 
outl at the periphery, and the typical distribution of the rash at this stage 
at the elbow, at the wrist, and on the flexor surfaces. 











Fig. 3—A. R. (case 45), the right forearm on the eighth day, the flexor sur- 
lace, more extensive and more brilliantly outlined than usual; an extreme case 
but typical. 
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One characteristic feature is the evanescence of the rash at all 
stages, for it may disappear entirely only to reappear distinct and 


widespread some hours or days later 


ANALYSIS OF 1924 SERIES 

This is based on fifty-two cases personally observed, but the num- 
ber could have been nearly doubled if cases traceable through these 
children and those seen by other phy sicians were included. There were 
twenty-eight males and twenty-four females. \ll but four of the 
patients were between 6 and 15 years of age with an average of 
9.4 years, but the susceptibility seems to be as great in younger children 


from the age of 1 year. The duration ranged from three to twenty- 


one days with an average of eleven days. In fourteen patients only, 


could any suggestion of symptoms other than the rash be discovered, and 
this was, at most, slight burning or itching and irritableness in the 
younger children The one adult in the series said she felt quite 
miserable and that her arms ached. ‘The contagiousness was _ fairly 
high. Of twenty-four families with two or more children, thirteen 
families had more than one patient 

It is an indication of the specificity of this disease that thirty 
these children had had measles, six had rubella, and four ha 
scarlet fever. None of these patients desquamated or had any « 
cations or sequelae. Throat and mucous membrane manifest 
were lacking, as was also glandular enlargement. ‘The lack of al: 
symptoms is shown by the fact that of these fifty-two cases thi 
physician was called in only nine, and this was in a district in wl 
financial status is high, and the parents are educated to the import: 
early diagnosis. Frequently the story was obtained that the 
had noticed the rash, put the child to bed and taken the temp 
twice a day, but in the absence of rise of temperature or malai 
physician was never called. 

| have questioned at least three of the leading dermatologists of 
Cleveland, and none of them had ever seen a case of erythema infec- 
tiosum. Apparently, the mildness of the disease, so that a physician 
is rarely consulted, accounts for the lack of clinical reports in this 
country. 


\ summary of these cases will be found in Table 1. 


CASES OBSERVED iN 1925 
Twenty-two cases, comprised of four males and eighteen females 
were observed in 1925. No complete records were kept, but instead the 
attempt was made to find every case that occurred. The nurses and 
teachers were on the lookout, and the weekly inspections revealed scarcely 
any cases that had not already been reported. As this epidemic was 





HERRICK—ERY THEM A INFECTIOSUM 49] 


in a school system of over 5,000 children, the incidence in this year was 
not very high. An interesting feature is the relationship to the weather. 
len cases were observed at Fairfax School, Cleveland Heights, during 
a hot spell in the last week in April. May was a cold month, the rash 


died out in these subjects, and no new cases were observed at any 


TABLE 1.—1924 Cases 


Dura- Order of 
te of tion in Appearance of 
( set Age Sex Days of Rash Remarks 
lf : 7 Arms, face, trunk Irritable 
13 10 Arms, face, hands 
s , 10 Generalized 
10 14 Generalized 
10) ; I Face, general Face hot 
I ; 7 Arms.. Very taint rash 
lt r I Arms 
v ; 14 Arms 
12 } 14 Trunk, linibs... Malaise 
14 28 Arms, legs.. Hot, itched, recurred 
i . } Arms..... Itehed 
{ 14 : ‘ Arms... lS ia tuscat Faint 
1] Face, arms, trunk.. Rapid course 
} 1] ’ 14 Legs, arms, face, trunk Itched, reeurred 
( 6 j 16 Face, arms 
ri i4 Face, generalized 
i ; 8 Generalized Sleepy first day 
s j 14 Face, arms 
1] 3 S 2e...: Mild 
r 7 General 
12 ; 14 Legs, general Papular at first, later typical 
S &S Arms, general..... Malaise 
8 s Face, arms, legs 
6 l Arms, genera] 
6 14 Face, arms......... Slightly papuler 
l 14 Face, general, arms... Itehed 
s 1 7 Arms, face, general 
7 I Face, general Definitely papular 
6 9 3 Face, arms Light case 
8 s r Face, arms 
“ s s Face, arms 
7 14 General, face.... Temperature 104 F. the first day ( 
lf Face, body, arms 
; 18 Face, genera] 
. |4 Arms, general 
6 14 Face, arms, legs 
’ 10 Arms 
5 14 Face, arms.. ; Irritable 
KK Face, general ? Papular at first, typical reeurrence 
7 Face, general Irritable 
8 , 8 Face, general Conjunctivitis slight 
it ; i Face, arms 
: 8 ; a | Arms, face 
A) 1 1 Cheeks, arms, body 
; 1D : ] Arms, legs, back 
6 : 14 Face, body 
{ j Face, general 
8 . 3 Face, arms 
10 ; if Face, general 
l 14 Face, general 
8 42 10) Face, back, arms... Felt miserable, arms ached 
j 10 Face, general...... Burning 


s column, @ indicates female; do, male. 


school for a full month. Then, after the warm weather beginning late 
in May, the condition was noted again at four other schools, and con- 
tinued until the schools closed. During this second epidemic, no new 
cases appeared at Fairfax School, but in one of the earlier patients 
there was a brilliant recurrence on the arms and hands after a free 
interval of a month. Repeated inspections failed to reveal any cases at 
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Boulevarde School, which was the source of most of the cases observed 
in 1924. A chronologic summary of these cases by schools is given in 
lable 2. 
LABORATORY DATA 
Table 3 gives the results of blood counts made in seven cases, the 
complete counts being made for me by Dr. McGuiness, pathologist at 
Charity Hospital. Nothing in the blood examination offers any 


assistance in diagnosis. 


TABLE 2.—Cases Observed in 1925 


Roxboro Coventry Taylor Roosevelt Seen at Home 


TABLE 3.—Blood Examinations 


Date of Day of White Red Hemo- 
Count Disease Blood Cells Blood Cells globin 


May 21 & 600 
' 71,000 
‘ 9,400 
June ?4 >, 6K 3,648,000 


24 5,700 4,000,000 


April 28 0), 400 oseny 
ya 7,400 04,000 


No urine examinations were made, but the urine has been reported 

negative by other observers. 
ETIOLOGY 

The present series throws little light on the etiology ; nose and throat 
cultures in several subjects showed nothing abnormal. The previous 
occurrence of the other exanthems and the character of the disease 
justify its consideration as a distinct entity. The occurrence of cases in 
the same room at school and the successive involvement of members of 
the same family can hardly leave any doubt of its infectious nature. The 
incubation period is difficult to determine, but the present series agrees 
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with other reports in giving from four to fourteen days, or possibly 
longer. So far as this series goes, it indicates a specific immunity ; no 
patients who had the disease in 1924 were involved in 1925. 


DIFFERENTIAL DIAGNOSIS 


Of the nine subjects in this series who consulted the family physician, 
in only one, to my knowledge, was the correct diagnosis made. The 
most frequent explanation was a food rash (in several cases attributed 
to strawberries), or a toxic rash of unknown origin. Two of the 1924 
series were reported to the Health Department as rubella, and at least 
one of the 1925 series was reported by the familyephysician as measles. 

Rubella can be easily differentiated when the existence of such a 
disease as infectious erythema is known. The stage of general involve- 
ment may be similar except for the absence of enlarged posterior 
cervical glands in infectious erythema. The rapid progress and short 
duration of rubella is in marked contrast to the evanescent rash, lasting 
from ten days to two weeks. 

Measles should easily be excluded by the absence of all the dis- 
tinguishing features, namely, coryza, malaise, rise of temperature and 
Koplick’s spots. 

Scarlet fever can also be excluded by the absence of the characteristic 
symptoms, such as constitutional reaction, rise of temperature, angina, 
strawberry tongue, and desquamation. 

Roseola infantum, when seen in the eruptive stage might be con- 
fused, but the history of several days preceding illness with rise of 
temperature and the more rapid fading of the rash distinguish it from 
erythema infectiosum. 

Comparatively isolated cases of infectious erythema are likely to be 
included in the miscellaneous group of toxic rashes due to food, drugs, 
etc. This was the case even with physicians who knew of the existence 
of erythema infectiosum, until the occurrence of secondary cases put 
them on the right track. Only the occurrence of the other related 
cases or a case with a very typical course could make the diagnosis clear 
beyond a reasonable doubt. 

Other diseases sometimes mentioned in the differential diagnosis 
are erythema exudation multiforme, pityriasis rosea, drug and serum 
rashes, urticaria, acrodynia or “pink disease,” and the “fourth disease,” 
but these should all be easily excluded by the history and the character 
of the rash. 

TREATMENT 

None is indicated. There is no evidence to show that anything is 
gained by keeping the children in bed or by changing the routine in 
any way. Isolation and quarantine might limit the spread of the disease, 
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but it would be impossible to enforce this, and fortunately the lack of 
serious symptoms or sequelae make such a course unnecessary. 


SUMMARY 


A series of seventy-four personally observed cases of erythema 
infectiosum is presented, and all the evidence in these cases indicates that 
the disease is a distinct entity, is infectious, and results in the establish- 
ment of a specific immunity. 

The distinguishing features of the disease are its occurrence in 
epidemics, the lack of constitutional symptoms, the lack of any features 
distinctive of the other exanthems, the long course and characteristic 


progression of the rash, its evanescence at all stages, and particularly 


the irregular but brilliant outlines seen on the arms and legs in the third 
stage and in the recurrences. 


SELECTED CASI HISTORIES 


CasE 10.—A girl, aged 14, noted the onset of the condition on May 13, when 
the arms were red and hot, itched when washed but not at other times. The 
patient was seen on the third day, when a faint rash on the arms and forearms 
was noted. The seventh day, the rash was less marked, and was limited to the 
flexor surface of the forearms, around the elbows and the back of the hands. 
The ninth day, the rash was faint but definite on the lower part of the thighs 
and legs. The rash disappeared about the tenth day, but was observed agai 
with a recurrence on the fifteenth day. Later, the patient stated that the 
recurred several times during the summer when brought out by sun or by heat. 

Case 18.—A boy, aged 8, noted the onset of the condition on June 9, wi 
flushed face and rash His mother stated that on June 3, his face 
flushed and he had a slight rash under his ears, then this was better until June 
9, when a rash was seen on arms.) Examination showed a marked mottled 
flush on the face, sharply delineated, a marked rash was typical on the extensor 
surfaces of the arms and forearms, thighs and buttocks, and slight on the lower 
legs. The second day the rash was less marked on the face, well marked on 
the buttocks, arms and legs, and slight on the chest. The third day, the rash 
was marked on the extensor surfaces of the forearms, and was slight on the 
hands and arms. The fourth day, the rash was marked on the arms, legs and 
buttocks, and faint but typical on chest. The fifth day, the rash was more 
marked on the flexor surfaces of the arms and forearms than elsewhere, and 
was still present on the legs. The eighth and ninth days the condition 
cleared up. 


Case 21.—A boy, aged 13, noticed a rash on the legs on June 12. When 
seen on the second day, there was a marked rash on the buttocks and thighs, 
which was reddish, slightly raised and like wheals. There was a marked 
raised eruption on the upper part of the arms, and a few lesions on the lower 
part of the arms. There was a slight but definite flush on the face. There was 
a typical mottled rash on the back of the neck, behind the ears, and a faint 
mottling on the trunk. On the third day, the rash behind the ears had gone, 
otherwise it was the same elsewhere. On the sixth day, there was a slight 
rash on the buttocks and legs, well marked on the upper arms, slight on the 
forearms, now less raised and more typical. On the seventh day, there was 
a marked rash on the upper arms and extensor surface of the forearms, and 
slight on the flexor surface; the rash was also present on the legs and buttocks; 
the face was clear. On the eighth day, the rash was faint but typical on the 
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flexor surface of the arms, forearms, buttocks, knees and calves. On the 
fourteenth day, there still were vestiges in the bend of the elbows and on the 
forearms, the lesions were few, but were typical and brilliant. One brother 
later had the disease. 

Case 24.—A girl, aged 6, noted the onset on June 15. When seen on the 
second day, the rash was typical in appearance, but was limited to the extensor 
surfaces of the forearms. On the third day, the rash was marked and typical 
on the extensor surfaces of the arms and forearms; it was slight on the 
buttocks and legs, and suggestive on the face and trunk. On the fifth day, 
the rash was marked and typical, with a large clear area on the extensor 
surface of both forearms surrounded by a mottled rash extending to the flexor 
surfaces, extending to the backs of the hands and fingers, and faintly on the 
palms, marked on the extensor surface of the upper arms, definite on the trunk, 
typical but not marked on the buttocks and outer side of the legs and marked 
on the calf of the legs. 

Case 38.—A boy, aged 5, noted the onset June 19. When seen on the first 
day, there was a faint but typical rash on the face and lower extensor sur- 
faces of the forearms. On the seventh day, the rash was still typical on the 
face, less marked on the backs of the hands, and more extensive around the 
el s and the knees. On the ninth day, it was faint but definite, and typical 
flexor surface of the forearms. On the twelve day, it was still seen on 

( 39.—A boy, aged 7, noted the onset on June 20. His face was flushed; 
( second day, there was a papular rash, on the third day, erythema was 
visible but was never well marked. On July 3, the rash appeared again; when seen 
again on July 6, it was typical on the face and on July 19 the rash was definite 
on the upper arms. This was an atypical case. The patient was a brother of 

patient (Case 38); two other children did not develop the condition. 

51—A mother of a family, aged 42, noted the onset on June 18; it 
was variable in appearance but was quite distinct on several occasions, espe- 
cially on the thighs, arms, lower legs, back and face, the bright outlines often 
fac juickly. This patient had no elevation of temperature, but felt miserable, 
“like malaria” and her arms ached. The four youngest of six children had the 
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THE RESPIRATORY METABOLISM IN INFANCY 
AND IN CHILDHOOD 


III. GLYCOGEN STORAGE IN CHILDREN * 


SAMUEL Z. LEVINE, M.D., JAMES R. WILSON, M.D. 
AND 
HELEN RIVKIN, M.A. 


NEW YORK 


This investigation was undertaken to study certain phases of the 
mechanism of glycogen storage in children. More specificially, it 
attempts to answer the following questions: 1. How much carbohydrate 
is mobilized for oxidation from the body stores of normal children dur- 
ing a given period of fasting under resting conditions? 2. Is the quantity 
different in children with cyclic vomiting under similar experimental 
conditions? 3. Does diabetes mellitus in children affect the capacity for 
glycogen storage ? 

\ review of the literature reveals few previous attempts to measure 
accurately by means of the respiratory exchange the quantity of carbo- 
hydrate oxidized by children during fasting. Hasselbalch,’ Bailey and 
Murlin ? and Benedict and Talbot * independently observed high respira- 
tory quotients in new-born infants during the first few hours of life, 
indicating the oxidation of stored glycogen. The rapid depression of 
the quotients thereafter signified an early exhaustion of the glycogen 
reserves. At the end of twenty-four to forty-eight hours, they reached 
the level of almost pure protein-fat combustion. Du Bois ‘* interprets the 
results of Benedict’s observations on fasting men,° as indicating that the 
body can utilize from 93 to 232 gm. of carbohydrate which have been 
stored away in glycogen depots. Richardson and Ladd ® have shown by 


means of the calorimeter that adults with severe diabetes can mobilize 
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considerable quantities of carbohydrate from the tissues for utilization 
during fasting. Richardson, Levine and Du Bois * found the same to be 
true in a case of severe hyperthyroidism. 


METHODS 


[he apparatus and technic, methods of calculation, and the organiza- 
tion of the metabolism ward have been fully described in the first two 
papers of this series." The quantities of protein, fat, and carbohydrate 
oxidized during fasting were calculated from the oxygen consumed, the 
carbon dioxid produced, and the nitrogen excreted in the urine in calo- 
rimeter observations of two to four hours duration. Respiratory quotients 
obtained over these periods were assumed to represent reliably the pro- 
portions of foodstuffs undergoing oxidation. The accuracy of the 
observations was controlled by means of frequent alcohol checks, the 
details of which are tabulated elsewhere. Respiratory quotients in 
these checks ranged between 0.66 and 0.68 for two to three hour periods, 
and averaged 0.671 for all the determinations as against the theoretic 
quotient for alcohol of 0.667. If the correction for the error of + 0.6 per 
cent. in the average quotient be applied to the calculation of the 
maximum daily quantity of carbohydrate oxidized (154.7 gm. by L. A. 
[Case 3] on January 21), the error would be less than 1 gm., which is 
too small to introduce an appreciable error. 


CASE HISTORIES 


The group of children under investigation included two normal 
girls, one obese girl, one girl subject to cyclic vomiting, and one diabetic 
boy. The histories of the two normal children (Cases 2 and 3), the 
obese girl (Case 7), and the child with cyclic vomiting (Case 5) have 
been briefly given elsewhere (Cases 2, 3 and 7 in Paper 1 and Case 5 in 
Paper 2 respectively). A more detailed account of the diabetic boy 
(Case 6 in Paper I) follows: 


F. A., a boy, white, was born in the United States on Nov. 25, 1915. Symp- 
toms of diabetes mellitus were first noted in February, 1925, including gradual 
loss of strength and excessive thirst. One month after the onset (March 6, 
1925), sugar was discovered in the urine and insulin therapy was begun. With 
the aid of five units of insulin daily, the boy was finally able to tolerate a 
diet containing 1,800 calories. For the five days previous to admission on April 
7, he was on this diet without insulin and glycosuria reappeared. The blood 
sugar on entrance was 158 mg. per hundred cubic centimeters. A three-day 


7. Richardson, H. B.; Levine, S. Z., and Du Bois, E. F.: (To be published). 

8. Levine, S. Z., and Wilson, J. R.: The Respiratory Metabolism in Infancy 
and Childhood. I. The Basal Metabolism of Children, Am. J. Dis. Child. 
31:323 (March) 1926. Wilson, J. R.: Levine, S. Z., and Rivkin, H.: The 
Respiratory Metabolism in Infancy and Childhood. II. Ketosis and the Respira 
tory Exchange in Children, ibid. 31:335 (March) 1926. 
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period of fasting was instituted, followed by a diet which was gradually 
increased to 1,560 calories and 60 gm. of carbohydrate without insulin admin- 
istration. The urine remained sugar-free following the initial fasting period 
except on one occasion when the daily carbohydrate quota of the diet was 
raised to 65 gm. The patient gained in weight and was free from symptoms, 
He progressed satisfactorily up to September 10, when he developed a mild 
upper respiratory infection, and, coincidently, his tolerance rapidly declined 
so that he was unable to utilize more than 20 gm. of carbohydrate daily without 
the appearance of sugar in the urine. With the subsidence of the infection, his 
tolerance did not return to the original level, and up to the time of writing 
(November, 1925), insulin therapy is required to enable him to tolerate a 
maintenance diet without glycosuria. 


PLAN OF INVESTIGATION 


The five children were studied during preliminary (storage) periods 
of high carbohydrate feeding and during subséquent fasting periods. 

Storage Period.—In order to insure an adequate supply of carbo- 
hydrate for storage in the tissues, the children received high carbo- 
hydrate, high caloric diets for five to fourteen days preceding the 
commencement of the fasting periods. In the case of the diabetic boy 
(Case 6), the carbohydrate content of the preliminary diet was neces- 
sarily limited by his tolerance. This was found to be a maximum of 
60 gm. daily. The total calories expended and the grams of carbohydrate 
oxidized by each child during these periods were determined directly in 
one or more calorimeter observations of two to three hours duration. 
During the calorimeter periods, the behavior of the children approxi- 
mated that for the remainder of the day. From these data, the total 
caloric and carbohydrate requirements were computed. In four of the 
children the carbohydrate content of the storage diets exceeded the daily 
metabolic requirement as before calculated by at least 100 gm. How- 
ever, the carbohydrate oxidized per twenty-four hours by the diabetic 
boy approximated the total 60 gm. contained in the daily diet. The 
protein content of all the diets was made adequate to cover the quantity 
metabolized, as determined from the nitrogen excreted in the urine. The 
fat intake always exceeded its daily oxidation. 

The daily diet was divided into six equal portions and was given at 
four hour intervals. These small meals reduced the specific dynamic 
action of the ingested foods to a minimum. Furthermore, the children 
were kept in bed and their activity was markedly restricted. These 
precautions gave additional assurance that the calories and carbohydrate 
oxidized were maintained at levels sufficiently below the intake to insure 
in all the children except the diabetic boy saturation of the glycogen 
stores during the preliminary periods. 


Fasting Period.—At the end of five to fourteen days, fasting was 
instituted, and in four children it extended for seventy-four to seventy- 
nine hours. In the fifth child (Case 3), the fast was terminated at the 
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end of fifty-five hours. The patients received only small, noncaloric 
meals, consisting of thrice-cooked 5 per cent. vegetables, agar-agar jelly 
and fat-free broth. Analyses of these articles from time to time demon- 
strated the absence of starch and sugar. 

In an investigation of this type, the ideal procedure would have 
been to measure the respiratory exchange continuously throughout the 
fasting periods, and to prolong these periods to the point of complete 
depletion of the glycogen reserves. This procedure was unpractical. A 
method was substituted which reasonably approached this ideal. The 
children were strictly confined to bed throughout fasting periods. For 
the twelve to fourteen hours of the day during which they were awake, 
their activity was limited to writing, reading, sewing, and playing quietly 
with toys. Four to five calorimeter observations were made on each 
child at approximately equivalent hours during the progress of the fast. 
The children slept for the first one or two hours in most of the observa- 
tions, and during the initial forty minutes of the last one or two hourly 
periods they duplicated as nearly as possible their activity for the remain- 
der of the day during which they were awake. The children fell asleep 
or were kept absolutely quiet for the final twenty minutes of each active 
period in order to permit the respiration chamber to become stabilized 
before terminating the period. It may be assumed that the calorimeter 
results, when calculated for twenty-four hours, approximated the actual 
daily metabolism. 

Furthermore, the proportions of foodstuffs oxidized during calo- 
rimeter periods probably represented reliably the proportions oxidized in 
the intervals between observations. Evidence for this belief is found 

the similarity of the respiratory quotients obtained in equivalent 
experiments made at all times of the day and part of the night up to 
12:10 a.m. Richardson and Ladd ® also found no significant alteration 
of the quotient in two similar experiments on a diabetic patient, one 
being made in the afternoon and the other being repeated at midnight, 
thirty-six hours later. 

Notwithstanding the necessary limitations of the method, we believe, 
for the reasons before enumerated, that it furnished a true measure of 
the total quantity of carbohydrate oxidized by the children during the 
short periods of fasting. 

One of the objects of this study was to compare the relative quanti- 
ties of carbohydrate oxidized by the different children during the same 
limited periods of fasting. It was, therefore, essential to subject them 
to as nearly equivalent experimental conditions as possible. In Table 1, 
the total heat production (obtained by taking an average of all the calo- 
rimeter results throughout the fasting periods) and the basal require- 
ments of each child are compared. 
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The maintenance requirement of all the children ranged between 
12 and 20 per cent. above their respective basal figures. Their relative 
activity, therefore, did not vary materially. In view of this, the experi- 
mental conditions were considered suitable for comparative purposes, 


RESULTS 
Che details of the calorimeter observations are tabulated in a previ- 
ous communication. 
Total Carbohydrate Oxidized During Fasting —We have calculated 
from the calorimeter data the grams of carbohydrate oxidized per hour 


by the five children at approximately equivalent hours of fasting. The 
TABLE 1.—E ffe f Restricted Activi on the Total Metabolism 


Calories per Sq. M. per Hour 
A - 
Maintenance Basal Incrense, 
Requirements Metabo pet 
Average lism Cent 
iS.0 1.5 1] 
49.7 11.9 18.6 
44.5 wo 
15.0 80.9 
./ 8.5 


+ area obtained fron l m of Du Bole height-weight formula 
185 ¢ 337, 1921) 


ed Per Square Meter Body Surface 


) Fasting 


Carbohydrates per Sq. M 
Fasting Hours: 


8 to 50 Gm. 8 to 74 Gm. 
03 192 
144 cs 
155 196 
92 135 
145 201 


* Surface area obtained from Boothby diagran u Bois height-weight formula (Boston 
M. & S. J. 185: 337, 1921) 


results appear in the chart. If we accept the assumption that fluctuations 
in the total and carbohydrate metabolism were insignificant in the 
intervals between observations (the justification for this assumption 
has been discussed in the foregoing), the total grams of carbohydrate 
oxidized throughout the entire periods of fasting may be calculated 
from the chart. These quantities are tabulated in the upper right 
corner. They differ quite markedly in the five children. 

By using the surface area as a basis for comparison, the relative 
quantities of carbohydrate oxidized by all the children with the excep- 
tion of the diabetic boy were strikingly similar (Table 2). In the 
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interval between eight and fifty hours of starvation, the first four 
children oxidized from 144 to 155 gm. of carbohydrate per square 
meter of body surface; between eight and seventy-four hours of fasting 
they oxidized 192 to 201 gm. per square meter. The carbohydrate 
oxidized by the diabetic boy (Case 6) during equivalent periods of 
fasting was notably lower, being 92 and 135 gm. per square meter 
respectively. 

It is of interest to point out that the decline in the sugar content of 
the blood from the beginning to the end of the fast was approximately 
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the same in four of the five children. In them, the total decrease 
equalled 16 to 25 mg. per hundred cubic centimeters. In the fifth 
child (Case 3), the blood sugar fell 64 mg. per hundred cubic centi- 
meters. In view of this relatively small and approximately equal drop 
in the blood sugar, it may reasonably be assumed that the glycogen 
stores of the body were the principal source of the carbohydrate oxidized 
by at least four of the five children. 

The results show that under maintenance conditions normal chil- 
dren, irrespective of their state of nutrition, as well as the patient with 
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cyclic vomiting, oxidized relatively similar quantities of mobilized 
carbohydrate during equivalent periods of fasting. The diabetic boy 
metabolized carbohydrate up to the limit of his tolerance during the pre- 
liminary period. The nature of the disease made it impossible to feed 
carbohydrate sufficiently in excess over the quantity metabolized to 


afford an adequate supply for storage. 


SUM MARY 

1. By use of the respiration chamber, absolute and comparative 
measurements of the total carbohydrate oxidized by five children during 
short periods of fasting were made. The necessary limitations of the 
method and the reasons for accepting it as satisfactory have been 
discussed. 

2. Under similar conditions—the total metabolism of all the children 
ranged between 12 and 20 per cent. above their respective basal require- 
ments—two normal girls, one obese but otherwise normal girl, and one 
girl subject to cyclic vomiting, oxidized approximately equal quantities 
of carbohydrate per square meter of body surface during equivalent 
fasting periods. They utilized from 144 to 155 gm. and from 19. to 
201 gm. of carbohydrate per square meter in the intervals between eight 
and fifty hours and eight and seventy-four hours respectively. 

3. Under the same conditions, except for a reduced carbohydrate 
content in the storage diet, and for the same duration of fasting, one 
boy suffering from a moderate form of diabetes mellitus metabolized 
considerably smaller quantities—92 and 135 gm. per square meter, 
respectively. 

CONCLUSIONS 
The fact that the glycogen deposits are replenished (glycogenesis ) 
during high carbohydrate feeding, and that carbohydrate is mobilized for 
oxidation (glycogenolysis) during starvation is confirmed. 

2. The experimental conditions were not suitable for making quanti- 
tative measurements of the comparative efficiency of glycogen formation 
in the group of children studied. The results clearly demonstrate, how- 
ever, that glycogen was adequately formed in the patient with cyclic 
vomiting. If these results are found to apply to other children suffer- 
s from the same condition, they would imply that a diminished capacity 


me 
lil? 


for glycogen formation is not a factor in the hypersusceptibility of these 


children to ketosis. 
3. A defective mechanism of glycogen formation was a factor in 
producing the low tolerance for carbohydrate present in the boy with 


diabetes mellitus. 
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4. Under maintenance conditions, the relative quantities of carbo- 
hydrate mobilized from fully replenished stores and oxidized during 
short periods of fasting are approximately the same in normal children, 
irrespective of their nutritional state. 

5. Between attacks and during resting conditions, the quantity was 
not diminished in the patient with cyclic vomiting. As indicated from 
the data of one case, defective glycogenolysis does not apparently explain 
the exaggerated tendency of these children to ketosis. 

Further work on additional patients with cyclic vomiting and diabetes 
mellitus is planned, in which the duration of the fasting periods will 
be lengthened. 





ACID AND CREATININ IN THE URINE 
OF INFANTS * 


O. S. ROUGICHITCH, M.D. 


BOSTON 


URIC ACID 

Medical literature abounds with publications concerning the uric acid 
excretion and its variations in relation to diet and to conditions of health 
and disease. Pediatric literature, however, gives but little information 
on the excretion of uric acid by infants. This is due chiefly to the 
difficulties encountered in collecting the infant’s urine quantitatively. 
The published data we have found are summary and incomplete, and 
are often contradictory. The discrepancies apparent are probably 
referable to inaccurate measurements. Until quite recently, the methods 
for determining uric acid have not been satisfactorily dependable. 

We find that Lesné and Binet,’ in their publication, state that one 
can find 0.15 gm. of uric acid excreted in the urine of infants in twenty- 
four hours. They reported the figures of Kotscharowsky, showing the 
relationship between urinary uric acid and urea in the new-born and 
during the first months of life. These are seen in Table 1. 

Orgler * states that the uric acid output in artificially fed infants is 
higher than in breast fed infants, and ascribes as the reason for this 
difference the better utilization of food by the latter. In 1922, K. 
Utheim * published her observations on thirty infants, most of them 
athreptic and a few normal. She found in her cases that the variations 
in the uric acid excretion were large, between 1.5 and 40.0 mg. per 
kilogram of body weight per twenty-four hours, and that there seemed 
to be no relationship between the uric acid excretion and the nutritional 
condition of the infant. Recently, Leopold, Bernhard and Jacobi‘ 
studied the uric acid output in five children under varying conditions 
and different diets. The most important of their findings was that a high 
protein diet results in a greater uric acid elimination up to a certain point, 
after which, with protein intake further increased, the rate of uric acid 

* From the laboratory of the Department of Pediatrics, the Harvard Medical 
School and the Wards of the Infants’ Hospital. 

1. Lesné, E.,.and Binet, L.: Physiologie Normale et Pathologique du Nour- 
risson, Paris, Masson & Cie., 1921. 

2. Orgler: Jahrb. f. Kinderh. 67:383, 1908. 

3. Utheim, K.: Metabolism Studies in Infants Suffering from Chronic 
Nutritional Disturbances, Am. J. Dis. Child. 22:329 (Oct.) 1921. 

4. Leopold, J. S., Bernhard, A., and Jacobi, H. G.: Studies in the Uric Acid 
Metabolism of Children, Am. J. Dis Child. 27:243-255 (March) 1924. 


* Received for publication, Nov. 13, 1925. 
F 
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elimination decreased. This they explained as due to “kidney fatigue.” ° 
Contemporarily, Folin, Berglund and Derick * published extensive studies 
on uric acid metabolism and demonstrated that more endogenous uric 
acid is excreted on a high protein diet than on low protein diets. 

It has been shown that the uric acid found in the urine is the end- 
product of the catabolic processes of the nucleoproteids from ingested 
food, as well as those from the body tissues. To Burian and Schur‘ 
belongs the credit of being the first to distinguish clearly these two 
sources of the uric acid, that is, exogenous and endogenous. Because 
their food regimen is normally purin free, the uric acid eliminated by 
infants represents the endogenous uric acid. It is therefore with uric 
acid from this source that we are concerned in this study. 

The infants from whom the data here given were obtained were 
patients in the wards of the Infants’ Hospital. As the method for col- 


TarL_e 1—The Relationship Between Uric Acid and Urea in the New-Born and 
During the First Months of Life 
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lecting the urine is applicable only to the male infants, all of them were 
males. The majority were being treated for “regulation of feeding, 
and in no instance was there any evidence of recent disturbances of 
digestion. In some instances our subjects were nearly normal as regards 
nutritional condition; in others they were undernourished and under- 
weight, and a few of them were premature. In most instances the diet 
was cow’s milk, almost invariably in the form of lactic acid milk, with 
fat, carbohydrate and protein percentages varied according to the needs 
of the infants. A considerable period on a given diet preceded the 
collection of urine specimens. A few older infants were on a mixed 
diet but purin free; their regimen consisted of milk as a basis, with the 
addition of eggs, junket, custard and carbohydrates. All the infants 
were weighed daily, and the reported weights are the average of their 
body weight during the two periods of study. 


9 





5. Leopold, J. S.; Bernhard, A., and Jacobi, H. G.: Further Studies in the 
Uric Acid Metabolism of Children, Am. J. Dis. Child. 29:191-199 (Feb.) 1925. 

6. Folin, O.; Berglund, H., and Derick, C.: J. Biol. Chem. 69:361-471 (June) 
1924, 


7. Burian and Schur: Arch. f. d. ges. Physiol. 87:239, 1908. 
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The urine collections were carefully observed, and our report deals 
only with the accurate collections. The urine was preserved during the 
collection in a container surrounded by ice; toluene was added to the 
urine specimens at the end of the periods. The infants were immobilized 
by means of a comfortable metabolism frame in use in this hospital in 
which they seemed happy. In some instances there was slight regurgita- 
tion or vomiting, possibly due to the continued horizontal position and 
immobility of the infant for feeding. The collection periods were of 
twenty-four hours’ duration and the urine was analyzed immediately 
after each period. The uric acid determinations were made by the 
microchemical colorimetric method of Folin and Denis.* Total nitrogen 
was determined by the Kjeldahl method. Table 2 gives the data 
obtained. 


These figures show a surprisingly high value for uric acid excretion 


in the cases studied. If we compare the urinary end-products of endo- 


genous purin metabolism in adults and in our infants, we find that it is 
several times higher in the latter. Burian*® gives from 0.30 to 0.60 gm. 
of endogenous uric acid output in twenty-four hours as an average for 
an adult. In our cases the uric acid elimination averages from 15 to 
20 mg. per kilogram of body weight per twenty-four hours, consequen 
from three to four times higher than in adults. 

That the urine of infants is rich in urates is commonly known, as is 
also the frequency of uric acid infarcts in the kidneys taken postmortem 
from new-born and from premature infants. Urates in the urine of 
infants are seen as fine, red crystalline deposit on the diapers; uric acid 
calculi are frequently observed clinically. From where does this rela- 
tively large amount of uric acid appearing in the urine come? It is, 
perhaps, reasonable to postulate a larger production of endogenous uric 
acid in infants as a consequence of the more rapid rate of metabolic 
processes during this period of life. It is possible, however, that another 
factor is concerned in this larger excretion of uric acid by infants. It is 
at present believed that uric acid elimination by adults represents only 
a part of the total production of this substance, a larger part being 
destroyed and probably converted into urea by some unknown mecha- 
nism. Using this conception, the relatively large uric acid excretion by 
infants may be due to a lesser destruction of endogenous uric acid, and 
should represent more nearly the actual quantity of uric acid produced 
than in the case of adults. The possibility of this explanation is based 
on the following published data. 


8 Folin, O.: Laboratory Manual of Biological Chemistry, New York, 
D. Appleton & Company, 1923 
9. Burian Footnote 7 
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Tasie 2.—Uric Acid Output in Twenty-Four Hours 








Mg. Meg. Uric 
Mg. of Acid 
Total Total per Kg. 
Age, Weight, Food C.c. Nitro- Urie Body 
Case Mo. Kg. Oalories Date Urine gen Acid Weight Admitted for 


2 4,354 Lactie acid 6/27 282 997.5 86.7 19.9 Acute digestive distur- 
milk mixture, 6/28 420 1,047.2 84.0 19.3 bances 
410 


7,037 Whole lactic 6/19 5 2,039.8 112.5 16.0 Double otitis media 
acid milk, 600 


9,610 Whole milk, aj 56 4,173.1 20.1 Slight convulsions of un- 
726 / 8 t 3,901.1 20.4 recognized origin 


10,952 Mixed diet 7/8 260 4,571.0 19.0 Bronchopneumonia con- 
5,256.8 2 18.9 valescent 


Mixed diet, 7/23 5 3,603.6 7 16.5 Ferriprive anemia 
693 y 348 4,023.8 17.5 


Lactie acid 383 728.0 20.0 Regulation of feeding 
milk mixture, 5 819.0 21.3 
370 


Whole milk 7/3 881.1 9. 20.5 Regulation of feeding 
mixture, 326 2 611.5 


Lactie acid ‘ 687.9 55.£ 2 Prematurity 
milk mixture, 330 770.5 
340 


Lactic acid } 33 1,724.8 58. 35.7 Active rickets 

milk mixture, 7 32 1,552.6 

500 

Whole milk 1 . 1,235.3 7 Regulation of feeding 
mixture, 480 : 1,582.0 


Lactie acid 3 2% 913.9 25.0 Otitis 
milk mixture, y 928.8 
560 


Lactie acid 3/s 1,581.3 
milk mixture, 2 1,524.4 
440 


Lactie acid 5 1,278.8 22.8 Acute gastro-intestina) 
milk mixture, 7/16 3 1,510.0 disturbances 
390 
Lactie acid 26 20% 997.5 Regulation of feeding 
milk mixture, 2 22. prematurity 
290 
Cow’s and 14 Harelip 
breast milk, 
180 
Mixed diet, 
695 
Whole milk, d Secondary anemia 
720 
Mixed diet, 
1,000 


Mixed diet, : 746. Convulsions of unrecog- 
785 2 3,945.3 nized origin 
Lactie acid 2 0. 8 23.2 Prematurity 
milk mixture, ‘ 
360 


Breast milk, 7 117.0 3.8 Prematurity 
240 f 127.7 


Lactie acid & 1,104.0 58. 5.4 Prematurity 
milk mixture, : % 1,218.0 13.5 
405 
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Contrary to the opinion previously accepted, that the rate of endoge- 
nous uric acid excretion, being constant and varying only according to 
individuals, is in no way affected by a high protein intake, Folin *° first, 
then Lambling and Dubois,?: and then Host,’ demonstrated that the 
high protein purin free diets promote the elimination of the endogenous 
uric acid. Ina recent extensive work, Folin returns to this subject, and 
with his co-workers Berglund and Derick ® finds confirmation of his 
opinion by further experiments. They conclude that the higher endoge- 
nous uric acid output, on a purin free high protein diet is due to an 


1 
} 


iccelerated elimination and reduced destruction, but not higher produc- 
tion. They consider that the higher protein diets increase the respon- 
siveness of the kidney and thus lower the level of circulating uric acid 
and that, because of those lower levels less uric acid is destroyed and 
consequently more is eliminated 

Returning to the data from the infants here studied, it may be seen 
that their food regimen corresponds exactly to Folin’s just mentioned 
experimental conditions. In no period of human life is the protein intake 
so high as at this early age. Although the protein intake of a breast fed 
infant is high, 1 still higher in the case of the artificially fed. A 
probable planation of the high uric acid output by infants is thus 
indicated. In satista reement is the somewhat lower excretion 
by breast fed infants, : | by Orgler and as found in our two cases. 

\s before mentioned, the hitherto reported measurements of uric 
cid excretion by infants indicate a variability which 1s surprisingly wide 
when it is considered that the infants’ diet is purin free. It was the 
thief purpo vf th tudy to observe the degree of regularity of the 
uric acid output, using all possible care in the collection of twenty-four 
hour specimens and a re vy devised and very accurate uric acid 
method 1s may be seen in ble 1, the day by day excretion of uric 
acid is closely constant for the individual infant. Comparing the 
measurements from different infants, the uric acid output is, in this 
series of subjects, usually a fairly constant value. The extreme limits 
here found are from 13.8 to 25.0 mg. per kilogram of body weight. No 
definite relationship between the age of the infant and the excretion of 


uric acid per kilogram of body weight is apparent from these data. We 


~ 


note without commentary that in the case of the infant with acute 


t 
3 


rickets, the uric acid excretion was as high as 35.7 and 34.1 mg. per 
kilogram of body weight in twenty-four hours. Except in this instance, 
uric acid excretion does not seem to be affected by differences in nutri- 


ii 

tional state. As might be expected, uric acid output is found to be 
: m. J. Physiol. 13:66, 1905. 
Lambling, E., and Dubois, C Compt. rend. Soc. de biol. 76:614, 1914 
Host, O.: J. Biol. Chem. 38:17 (May) 1919 
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quite independent of the quantity of urine produced. For instance, one 
infant (Case 4) voided 260 c.c. of urine containing 214.0 mg. of uric 
acid, whereas the urine volume for another infant (Case 10) was 498 
c.c. and the uric acid content only 65.0 mg. The relationship between 
the total urinary nitrogen and the uric acid nitrogen varies, according 
to our data, from 1.25 to 3.5 per cent. for uric acid nitrogen. This 
percentage for uric acid nitrogen is seemingly low, but our patients were 
artificially fed, and consequently had a higher total nitrogen output as 
compared with normal breast fed infants. 


CREATININ 


In studying the urinary end-products of the endogenous nucleo- 
protein metabolism of our subjects, we simultaneously undertook to 
determine their urinary creatinin excretion, as an index of their endo- 
venous protein metabolism. 

We find in the literature more established facts about this nitrogenous 
constituent of urine in infants, than is the case of uric acid. Funaro ™ 
finds that the creatinin urinary excretion in infants per kilogram of body 
weight in twenty-four hours varies between 4.62 and 10.81 mg. He 
does not think that excretion was affected by diet or by the nutritional 
condition of the infant. Lesné, Binet and Deffins, on the basis of a 
study of thirteen infants in different age groups and nutritional condi- 
tions, state that the elimination of creatinin bodies increases with the age 
of the infant, being 1.3 to 3.0 mg. per kilogram of body weight during 


the first days of life, rising to 4.0 to 5.0 mg. at 2 months and to 19.0 
mg. at 24 months, thus attaining at that age the figure for adults. K. 
Utheim,'* in 1922, studied nineteen cases, two of which were normal. 
the others in various morbid conditions, and most of them athreptic. 


[he two normal infants gave 9.1 and 10.5 mg. of creatinin per kilogram 
f body weight in twenty-four hours, the others ranging from 3.0 to 13.0 
mg. Her figures for infants in very poor nutritional condition were 
somewhat lower. 

The origin and significance of creatinin in the urine, in spite of 
numerous studies, has not yet found a satisfactory explanation. In the 
case of infants, this problem is still more obscure, since their creatinin 
metabolism seems to be quite different from that of adults and their 
irine also yields large amounts of creatin. Gamble and Goldschmidt ** 
ave shown that creatin ingested by infants appears nearly completely 
in the urine. This is not the case with adults, and they infer that the 
infant has much less ability to destroy or to transform creatin. They 
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Funaro: Biochem. Ztschr. 10:467, 1908. 
14. Utheim, K.: Footnote 3. 
15. Gamble, J. L., and Goldschmidt, S. J.: J. Biol. Chem. 40:199 (Nov. 1) 
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also demonstrated that the creatin excretion of infants can be increased 
by increasing the intake of milk. They showed that this result is not 
due to an increase of protein intake by obtaining the same result with 
cream and whey mixtures, and infer that it is explained by the presence 
of preformed creatin in solution in the milk whey. They also demon- 
strated a slightly higher excretion of creatinin on a whole milk or on a 
cream and whey diet, than was the case when diluted cream was given. 
Folin’s discovery, that creatinin excretion is closely constant for the 
person and proportional to his body weight and muscular development 
and independent of protein intake, remains the most significant finding 
in this field. 

The creatinin determinations here given were obtained from the 
same iniants as were the uric acid measurements, consequently we deal 
with the same conditions as to the normality of cases, diet, and technic 
of collection and preservation of the urine. The determinations of 
creatinin were by the colorimetric method of Folin.*® Our results are 
given in Table 3. 

From Table 3, it may be seen that there is a close relationship between 
the body weight and daily creatinin excretion in our cases. In the case 
of all of our infants, regardless of difference in age and nutrition, our 
figures for creatinin output range between 10.2 and 15.9 mg. per 
kilogram of body weight in twenty-four hours. These figures are prac- 
tically identical with those of the before-mentioned authors, except that 
for younger infants they are somewhat higher, and that, in general, the 


individual differences are rather smaller. One of the interesting features 


is that the higher figures for creatinin excretion were 

he cases of infants in poorer nutritional condition possibly 

‘r “wear and tear” quota for their tissue metabolism, 

the result of a relatively larger mass of active proto- 

body weight in thin infants. Our results substantiate 

that under usual circumstances of metabolism the excre- 

) creatinin is a closely constant value per unit of protoplasmic 
mass. That this unit is not accurately parallel with body weight in a 
group containing fat and thin infants probably explains to a considerable 


4 i 


extent the range found. It is possible that the differences in the amount 


of milk fed, representing, according to Gamble and Goldschmidt, small 
but differing amounts of preformed creatinin, may also be a factor. 


EFFECT OF MUSCULAR ACTIVITY ON CREATININ EXCRETION 


The influence of activity of the skeletal muscles on creatinin excretion 
has been suggested by many authors, and it was found that the creatinin 
output in adults was lower during the night period of sleep than during 


J. Biol. Chem. 17:469, 1914. 
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the day. To find out whether this was true in our cases, we carefully 


observed the infants and noted the extent to which they slept during each 
period. The differences in sleeping-time in different periods being very 
small—one or two hours—in the majority of cases, we could not find 
evidence to justify any such conclusions therefrom. It seems worth 
while to mention that in the case of a few infants, who slept from 


Mg. Mg. Creat- 
Total inin per 
Creat- Kg. Body 

inin Weight 


Weight, 
Kg 


C.e. 
Urine 


\ge, 


Case Mo Food Date 


Admitted for 
Lactic acid milk 
mixture 
Whole lactie acid 

milk 
Whole 


6/27 28° 47.3 


‘ 10.8 
6/28 : 54.0 


12.3 
6/19 i 82.5 11.7 


Acute digestive disturbances 


Double otitis media 
milk 8/ 7 
8/ 8 

Mixed diet 7/8 
7/9 

sactic acid milk 6/25 
mixture 6/26 
Whole milk 7/24 
mixture 7/25 


(/oao 


108. 
104.! 


Slight convulsions of un- 
recognized origin 

Bronchopneumonia 
escent 


conval 
Regulation of feeding 
Regulation of feeding 
6/29 


6/20 


7/16 


sactie acid milk 


Prematurity 
mixture 


sactie acid milk 


mixture 
sactie acid milk 
mixture 
sactie acid milk 
mixture 
sactie acid milk 
mixture 
sactic acid milk 


Active rickets 
Otitis 
Otitis 


Acute gastro-intestinal dis- 


turbances 
Regulation of 


feeding, pre 
mixture 


Breast milk 


maturity 
Harelip 


Whole milk 


Whole milk Secondary anen 


Mixed diet 
sactie acid milk 
mixture 
Breast milk 


Prematurity 
Prematurity 


Lactie acid milk 


Prematurity 
mixture 


eighteen to twenty out of twenty-four hours, the creatinin output was 
not lower than it was in the case of infants who slept half of that time. 
A few of the infants were markedly hypertonic, but the data obtained 
in studying them did not show any definite effect of muscular hyper- 
tonicity on their creatinin excretion. 
lowing cases are interesting : 


However, the results in the fol- 





DISEASES OF CHILDREN 


REPORT OF CASES 


aged 21 months, weighing 9.59 kg., was admitted to 
convulsions, the cause of which was not 
the infant was essentially irrelevant; 

was normal, and delivery easy; he made good gain since birth; and was 
he had frequent convulsions since the sixth month, 
particularly when angered. Two days before admission, the infant developed 
fever and diarrhea; he became quite restless and had vomited for the past two 
His convulsions were quite frequent and were easily precipitated. 
who gave definite evidence of rickets as 
‘tal bones, rachitic rosary and enlarged wrists. The con- 
The reflexes were hyperactive and 
[Trousseau’s sign was not obtained. 
ndings otherwise were normal, for palpable axillary, inguinal and 
vical lymph node > n. the day of admission he was put on the 
1 for nine hours. During the 


11 
I lism ir C il i urin va oliected 


De 


account of 
[The past history of 


1 
itt 


breast fed for six months; 


mornings 
[he patient was a hypertonic, pale boy, 
n by large pari 
seemingly were typical of tetany. 

pre 


sign was questionably 


ixcretion of Case 





Convulsions 


ent, generalized, lasting about one 


Generalized, repeated seven times, duration one 
half to one minute 


No convulsions 


Excretion of Case 2 


Mg. Mg. Creat 
Total inin per 
Creat- Kg. Body 
nin Weight Convulsions 
108.0 11 rhree, slight, lasting one to one and one-half 
minutes, localized on face, right side 
One localized on face, right side 


days, the urine collectior vere complete for each twenty-four hour 

His diet was w nilk, junket, custard and vegetables (785 calories), 
he infant vomited large amounts of the food taken. His creatinin excretion 
is given in Table One week later, convulsions were decreasing in frequency, 
duration and severity, but in view of their actual persistence in spite of large 
calcium intake and relatively normal blood calcium, 9.0 mg. per hundred cubic 
centimeters, the diagnosis of tetany became very doubtful and, although lumbar 
puncture showed no abnormality except-a slight increase in spinal fluid pressure, 
some intracranial lesion was suspected. 

In another case, we observed an infant having slight, localized convulsions, in 


whom creatinin excretion was normal. 

A. L., a well developed infant, aged 11 months, weighing 9.61 kg., 
was admitted to hospital on account of slight convulsions of unrecognized origin, 
occurring at times since the age of 6 months. The family history was suggestive 
of epilepsy. The infant was on the metabolism frame during 2 twenty-four hour 
Urine collections were complete. The diet was milk, 35 ozs. His 


neriods. 


daily creatinin output 


mav be seen in Table 5. 








ROUGICHITCH—URIC ACID AND CREATINI\N 51 


w 


SUMMARY 


The uric acid excretion per twenty-four hours was measured in a 
series of twenty-two male infants. The diet of the infants being purin 
free, the amounts of uric acid found are regarded as of endogenous 
origin. In contrast with most of the hitherto published measurements 
of uric acid in infants’ urine, a closely constant daily excretion was 
found for the individual, and a fairly constant value per unit of body 
weight for the group of infants, the range being from 14 to 25 mg. of 
uric acid per kilogram of body weight. 

Except in the case of an infant with active rickets whose uric acid 
excretion was high, 36 and 34 mg. per kilogram of body weight, no 
relationship of nutritional state to uric acid excretion was apparent. 
Uric acid excretion was also apparently independent of the age of the 
infant. 

[t is suggested that the relatively high level of excretion of endoge- 
nous uric acid by infants may be explained by their high protein 
intake; using the evidence obtained by Folin and his co-workers that a 
high intake of protein retards the destruction and accelerates the excre- 
tion of uric acid. It must be admitted, however, that in this series the 
relationship of urine nitrogen to uric acid was not close, uric acid 
nitrogen ranging from 1.25 to 3.5 per cent. of the total nitrogen. 

\leasurements of urine creatinin in the same group of infants sup- 
port the conception of a close constancy of creatinin excretion in terms 
of the protoplasmic mass of the body. The range found was from 
10 to 15 mg. per kilogram of body weight. The highest values were 
obtained in malnourished infants, probably because of their relatively 
larger mass of active tissue. 

No relationship of creatinin excretion to differences in sleeping time 
or of muscular tonus was discernible. However, in the case of an infant 
having severe generalized convulsions, a creatinin excretion three to 


four times higher than normal was observed. Another infant with 


slight localized convulsions was found to excrete an approximately 
normal quantity of creatinin. 





PLASMA CHLORIDES IN ACUTE INTESTINAL 
INTOXICATION OF CHILDREN * 


GLADYS L. BOYD, M.D. (Tor.) 


TORONTO, CANADA 


In recent years much interest and varying degrees of importance 
have been attached to the chloride content of the blood plasma.*’ Hypo- 
chloremia has been noted in a number of such unrelated clinical condi- 
tions as severe superficial burns, pneumonia, war-gas poisoning, the 
pernicious vomiting of pregnancy and high intestinal obstruction.? 
Closer study reveals the fact that in spite of their diverse pathology, 
these conditions all have one of two factors in common. There is 
either a circulating toxin of a split protein nature as in intestinal 
obstruction * and burns,* or there is a rapid and severe loss of fluids 
as in war-gas poisoning, pernicious vomiting and pneumonia. In some 
instances there is a combination of the two. It was therefore thought 
that a study of the chlorides in acute intestinal intoxication in which 
fluid loss and a split protein intoxication ° were both present would be 
of interest 

TECHNIC 

On admission to the hospital during the past summer, samples of 
blood were obtained by puncture of the anterior fontanel in all patients 
with acute intestinal intoxication. The blood was transferred at once 
to graduated centrifuge tubes and centrifuged for one hour at 1,500 


revolutions per minute. The serum was separated immediately and 


kept on ice when determinations could not be made at once. 

The chlorides were determined by Rappleye’s® method. In the 
tables their concentration is expressed as milligrams of sodium chloride 
in hundred cubic centimeters of plasma or serum, as the case may be. 
The normal values expressed this way vary from 570 to 650 mg. per 
hundred cubic centimeters of plasma. In this way, eighty-nine chloride 

* Received for publication, Jan. &, 1926. 

“From the wards of the Hospital for Sick Children, and the research 
laboratories of the Sub-Department of Pediatrics, University of Toronto, under 
the direction of Alan Brown, M.B. 

1. De Wesselow, O. L. V.: Internat. Clin. 3:191 (Sept.) 1924. 

2. Haden, R. L., and Orr, T. G.: Surg., Gynec. & Obst. 37:465 (Oct.) 1923. 

3. Whipple, G. H.: J. Exper. Med. 28:213 (Aug.) 1918. 

Robertson, B., and Boyd, G. L.: J. Lab. & Clin. Med. 9:1 (Oct.) 1923. 
Boyd, G. L.: The Etiology of Acute Intestinal Intoxication in Infants, 
Int. Med. 31:297 (Feb.) 1923 

Rappleve, W. C.: J. Biol. Chem. 35:509 ( Sept.) 1918. 








BOYD—ACUTE INTESTINAL INTOXICATION 515 


determinations were made in sixty-six cases, and the results may be 
classified as follows: 

Thirty-three cases, normal ; twenty-one cases, hypochloremia ; twelve 
cases, hyperchloremia. 

The disparity in these results and the fact that hypochloremia was 
found in less than half the cases was somewhat disconcerting. Perhaps 
the most obvious explanation would be afforded by differences in the 
degree of concentration, or dilution of the blood. To determine this 
factor, the cell volume, hemoglobin and plasma protein were estimated 
and the degree of dehydration clinically was noted. Not only did the 
laboratory and clinical criteria of anhydremia fail to coincide, but the 
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1.—The shaded areas indicate the normal range of plasma chloride 
ll volume, respectively. 


chemical evidences were so conflicting in themselves that we were forced 


to the conclusion that blood volume determinations were essential for 
any accurate data on this subject. The variations in the chloride content 
of the plasma in relation to the cell volume or clinical degree of dehy- 
dration are shown in chart 1. The relation noted between the plasma 
proteins and chlorides will be pointed out later. It has been claimed 
by certain observers, Adolph? and Marriott,’ that the suddenness of 
the fluid loss was responsible for the effect produced by the dehydration 


7. Adolph, E. F.: J. Physiol. 55:114 (May) 1921. 
8. Marriott, W. McK.: Physiol. Rev. 3:275 (April) 1923 
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on the chlorides, rapid loss being accompanied by hyperchloremia and 
gradual loss usually proving ineffectual. In fourteen of our patients 
in whom the rate of onset was accurately observed, this held true. In 
seven with sudden overwhelming toxemia, the average chlorides were 
677 mg. per hundred cubic centimeters of plasma, while in those of 
insidious onset the average obtained was 590 mg. per hundred cubic 
centimeters. 

Secondly, was the toxemia itself responsible for the depression of 
the chlorides, as in intestinal obstruction,® and was the degree of hypo- 
chloremia of some prognostic value? The degree of toxemia depending 
entirely on clinical observation must be merely relative. 

The lack of any close relationship between the chlorides and the 
degree of toxemia is apparent from the table. It might be stated that 
all extremely low chlorides were found in severely toxic cases; their 
lack of prognostic import, however, may be gathered from the fact 


lorides in Toxemia 











representing 


that the chlorides in the fatal cases varied from 450 to 900 mg. per 
hundred cubic centimeters of plasma. 

Fever is at once a variable factor in acute intestinal intoxication, 
and according to McLean ?° a potent cause of reduction of the plasma 
chlorides. The temperature in this series of cases varied widely, in 
some instances due to intercurrent infections, in others inexplicable 
unless by the dehydration present. The cause of the pyrexia appeared 
of little moment in this regard, and no uniformly low chloride figures 


were obtained in the fevered, the temperature in cases of hypochloremia 


varying from 97 to 103 F. 


S 
SUGAR DETERMINATIONS 


Sugar determinations were made on all samples of blood taken, 
because of the abnormalities recently noted in the carbohydrate metabol- 
ism in this condition by Tisdall** and his co-workers. No uniformity 

9. Haden, R. L., and Orr, T. G.: J. Exper. Med. 38:55 (July) 1923. 

10. McLean, F. ¢ J. Exper. Med. 22:212, 1915. 

11. Tisdall, F.; Drake, T., and Brown, A.: J. Lab. & Clin. Med. 9:458. 
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was obtained in the results. It is not the intention here to discuss these 
results except so far as they bear a possible relationship to the chlorides. 
Herrick 72 recently pointed out a reciprocal relationship between these 
two crystalloids of the blood. Chart 2 illustrates the findings in our 
cases, and demonstrates a fairly close agreement with Herrick’s obser- 
vation on his office patients. The only exceptions to the general rule 
were two patients in whom low chlorides and low sugars were present. 
They may be regarded as due to blood dilution, as cell volumes were 33 
and 36 per cent, and hemoglobin 55 and 60 per cent, respectively. 

This relationship between the chlorides and sugars of the blood could 
be explained on the basis of the maintenance of the osmotic pressure, 
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Chart 2.—In chart 2, 0 indicates milligrams of chloride as sodium chloride, 


and x the percentage of sugar in the blood. The shaded area represents the 
1 


normal range of these values. 

or acid base equilibrium of the blood. It was thought that the com- 
parisons of the chlorides and proteins of the blood might help in the 
elucidation of this problem. The latter were estimated by the refrac- 
tometer routinely as checks on the concentration of the blood, but as 
mentioned previously failed to be of use for this purpose. Chart 3 
indicates an even more consistent reciprocal relationship between the 
proteins and chlorides of the plasma, than shown between the latter 
and the blood sugar. The only exceptions noted are indicated in chart 
3, and occurred in those cases in which the high protein of the serum 
Was associated with evidences of anhydremia. 


12. Herrick, W. W.: J. Lab. & Clin. Med. 9:458. 
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SUMMARY AND CONCLUSIONS 


The plasma chlorides were studied in sixty-six cases of acute intes- 
tinal intoxication in infants. Hypochloremia, anticipated because of its 
association with other toxemias of similar nature, was found in less 
than one-half of the cases studied. Varying degrees of blood dilution 
were at first considered as being responsible for the wide variations in 
chloride content found, but although we were early forced to the con- 
clusion that cell volume, hemoglobin and protein concentration fur- 
nished inadequate estimates of this condition, such evidence as we had 
rendered this explanation unlikely. Blood volume determinations will 
be indispensable in ascertaining whether blood dilution is a factor in 
causing the wide fluctuations in the plasma chlorides found. 

The, second, and perhaps the most plausible theory to some, to 
account for the results obtained would be the severity of the toxemia. 





(47) 

















_| } 
_| J 


Chart 3 n chart 3, O indicates milligrams of chloride as sodium chloride 
in hundred cubic centimeters; x indicates the percentage of protein in the same 
cases. The figures before x indicate the cell volume in these cases, which were 
exceptional, as the high protein content was associated with normal chloride. The 

















darkened area indicates the normal range 


Clinical estimations of the latter are necessarily crude, but are the only 
ones available. No definite relationship between the chloride concen- 
tration and the toxemia present can be demonstrated. Extremely low 
chlorides were found only in severely toxic subjects, but not all those 
severely toxic had low chlorides, and even in fata] cases normal or 
high chlorides were found. It is quite obvious that the blood chlorides 
are of no prognostic importance. 

No correlation was observed between the plasma chlorides and any 
other symptoms or signs of the disease. Fever had no effect whatever. 


Severe diarrhea was present in 84 per cent of those having low 
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chlorides, but all severe diarrheas were not accompanied by hypochlor- 
emia. Accurate estimations of the amount of vomitus were not made, 
but in no subject with low chlorides did the vomiting appear sufficiently 
severe Clinically to have been the cause of their reduction. 

An interesting reciprocal relationship was noted between chlorides 
and proteins, and chlorides and sugar. Theories to account for these 
phenomena are purely speculative without further work. The chloride- 
protein relationship would appear to be an expression of the disturbed 
acid base equilibrium which is present in this disease. McLean ** has 
pointed out the linear relationship between the hydrogen ion concen- 
tration and the proteins of the blood, and mentions the tendency to 
decreased chloride concentration when the proteins are high. Conjec- 
ture regarding the chloride-sugar relationship is beset with even greater 
difficulties, as both acid base relationship and carbohydrate metabolism 
are involved. Allen ** has shown that depletion of carbohydrate, such 
as would be produced by their defective utilization recently reported 
by Tisdall in this type of intoxication, produces an acidosis. It would 
seem as likely that the reciprocal relationship shown between chlorides 
and sugars would be due to the disturbed acid base relationship present. 
The coincident determination of the hydrogen ion concentration, plasma 
bicarbonate, proteins, sugars and chlorides will be necessary to clear up 
this problem. 

McLean, F. C.: Physiol. Rev. 5:625. 
i4. Allen, F. M.: J. Metabol. Res. 4:199 (Oct.) 1925 





QUANTITATIVE METHOD FOR THE DETERMI- 
NATION OF THE COMBINED UREA AND 
\MMONIA NITROGEN OF SALIVA* 


FREDERIC W. SCHLUTZ, M.D. 
\NI 
MILDRED R. ZIEGLER, M.3S. 


VNEAPOLIS 


Quantitative studies of salivary constituents were seldom, if ever, 
undertaken five years ago. This was due to the cumbersome methods 
then in vogue. With the application to saliva of the rapid and accurate 
microchemical methods of blood analysis, more attention has been 
directed toward the salivary constituents, and especially toward urea, 
as a diagnostic aid 

\fter the discovery of urea in saliva by Pettenkoffer and Wright. 
Picard, Poisseuille, Bechamp and Gréhant*? made a few isolated deter- 
minations. Their results were varied, probably on account of the 
necessity of using the old hypobromite method. The first accurate 
quantitative studies of urea, made by Hench and Aldrich? and by 
Schmitz,’ were followed by those included in the extensive researches 
of Updegraff and Lewis,‘ and Morris and Jersey.® These authors have 
shown that the combined urea and ammonia nitrogen content of saliva 
closely parallels that of blood urea nitrogen. 

The method published herewith was worked out over a year ago, and 
proved satisfactory at the pediatric clinic of the University of Minnesota. 
[t is valuable because of the ease of collecting saliva compared with the 
difficulty of obtaining blood. This method is a modification of that for 
the determination of blood urea, described in Folin’s “Laboratory 
Manual of Biological Chemistry.” The values obtained by its use 


if 


1 


results afforded by any other published method. ‘The saliva is collected 


Lt 

approximate those of blood urea nitrogen more closely than do the 
1 
i 


without the use of a stimulant, as Morris and Jersey ° have shown that 
the secretion is less subject to irregularities in chemical content when 
thus procured. The determinations are made immediately after collec- 
tion. It is most probable that the nitrogen fraction obtained by this 


F Received fot publication Oct. 18, 1925 
From the Department of Pediatrics, Medical School, University of 
Minnesota. 
1. Pettenkoffer and Wright; Picard, Poisseuille, Bechamp and Gréhant, 
quoted by Schondorff, I Arch. f. d. ges. Physiol. 74:318, 1899. 
2, Hench, P. S., and Aldrich, M.: The Concentration of Urea in Saliva, 


\. M. A. 79:1409, 1922 
Schmitz, H. W.: J. Lab. & Clin. Med. 
4. Updegraff, H., and Lewis, H. B.: J. Bi 
5. Morris, J. L., and Jersey, V.: J. Biol. 


8:78 (Nov.) 1922. 
ol. Chem. 61:633 (Oct.) 1924. 
Chem. 56:31 (May) 1923. 
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method is all, or at least largely, urea nitrogen, as the ammonia content 
is extremely variable and increases rapidly on standing, probably from 
bacterial decomposition. 

METHOD 


Ten cubic centimeters of saliva collected without the use of a stimu- 
lant is immediately shaken for five minutes with 2 gm. of nitrogen-free 
kaolin and filtered. The kaolin is prepared in quantity from Merck’s 
kaolin by washing twice with 2 per cent. acetic acid, four or five times 
with distilled water, filtering and drying. If the filtrate is turbid, the 
process is repeated. To 1 cc. of the saliva filtrate in a 75 c.c. pyrex 
test tube add 4 c.c. of distilled water, 2 drops of Folin’s pyrophosphate 
buffer mixture and 1 c.c. of his urease solution. This is heated in a 
water bath, from 40 to 55 C., for five minutes. The ammonia, including 


Experimental Results 





Urea N. in Blood Urea N. in Saliva 
Mg. per 100 C.c. Mg. per 100 C.c. 
N | Subjects: 
W.W.S 1 12 
1 12* 
DE, Wes sRadceesstantictse 15 10* 
16 13* 
a eee swee we ‘ ae . ‘ 12 18 
L. F. R. 15 15 
i, Mh konn ddsadcasadaiess verb dcdseasecneaaaes 12 13 
iE iia means 1 12 
Ts 6602 si eeesbe se eeeedabe 16 16 
OR chee cea if 14 
Hospital Saijgsigr aiat lace 
W., Nephrosis and edema... ; ete ebland 15 16 
7S) : ‘oie , 42 a 
L. P., Prostatie obstruction..... . i 91 96 
{.U., Prostatie obstruction........ ; 114 112 
E., Prostatic obstruction..... ms 141 118 
Rh. Fig eae eddies cees.cc at ee 52 46 
s collected by paraffin stimulation 
that formed from the urea, is removed by aeration after the addition to 
the digestion mixture of a little liquid petrolatum and 2 c.c. of 10 
per cent. sodium hydroxide. It is collected in a test tube graduated at 
25 c.c. and containing 2 ¢.c. of 0.05 normal hydrochloric acid diluted 
with about 10 ¢.c. of water. After fifteen minutes aeration, dilute the 


contents of the receiver to 20 c.c., add 2.5 c.c. of Nessler’s solution, make 
up to 25 c.c., and compare in the colorimeter with a standard containing 
0.3 mg. of nitrogen (in the form of ammonium sulphate) and 10 c.c 
of Nessler’s solution in a 100 c.c. flask. 

Calculation: 

Reading of standard in mm. 1 100 


* en & 0.3 X —- X - = mg. of ammonia and urea N 
Reading of unknown in mm. 4 1 per 100 c.c. of saliva 





Samples of blood and saliva were collected simultaneously. The 
determination of blood urea nitrogen was carried out according to the 
directions of Folin and Wu, using the aeration method. 





PARATYPHOID FEVER 
REPORT OF A CASE IN AN INFANT * 


DAVID GINGOLD, M.D. 
AND 
HARRY WEXLER, M.D. 


BROOKLYN, N. Y¥ 


Previous Histo S. G., a boy, aged 18 months, was born at term, of normal 
delivery, the birth weight being 8 pounds (3,808 gm.). He was breast fed for 
eight months. Gradually thereafter, cows’ milk, boiled, cereals, stewed fruits, 
vegetables and egg were added. The child sat up at 7 months and began to 
walk at the age of 13 months. The weight at 1 year was 22 pounds. 

Present Illness —For the past three months, the patient suffered with severe 
abdominal pain; he would suddenly scream, point to the abdomen, and draw up 
his knees. Several such attacks occurred daily. About four weeks prior to 
admission to the hospital, the mother noticed a progressive pallor and some loss 
of weight. At about the same time, a bowel movement occurred in which blood 


Feb. 7, 1925, the baby was admitted to the Babies Hospital, New York 
ity. In a communication from that institution, the following is noted: “Chief 
‘omplaint, extreme pallor and attacks of abdominal pain; red blood corpuscles, 
3,568,000; blood platelets, 296,000; white blood corpuscles, 10,600; polymorpho- 
nuclears, 71 per cent.; lymphocytes, 25 per cent.; mononuclears, 3 per cent.; 
transitionals, 1 per cent; nucleated cells, 17 per cent.; the Wassermann blood 
test was negative; the stools show no parasites or ova. Diagnosis: secondary 
anemia, unimproved.” The child was discharged on February 13, on request 
of the parents. During his stay at the Babies Hospital the temperature was 
normal 

On February 17, Dr. Gingold saw the baby in consultation, and the patient 
was admitted to the Beth Moses Hospital the same day, with a temperature of 
103.4 F. 

Physical Examination.—The child was fairly well developed, about 18 months 
of age, very pale, and appeared quite ill. The mucous membrane of the mouth was 
pale. The anterior fontanel was almost completely closed. The chest findings 
vere negative. On examination of the heart, a systolic mumur, soft and blow- 
ing in character and not transmitted, was heard best at the apex. The abdomen 

as soft and slightly distended. The liver was enlarged to about 6 cm. below 
the costal margin. The spleen was not palpable. Over the epigastrium and 

t hypochondrium, tenderness to superficial and deep palpation was present. 
Slight edema of both ankles was present. The inguinal and axillary lymph 
nodes were moderately enlarged. No meningeal signs were present. 

Laboratory Examinations—Hemoglobin, 45 per cent. (Sahli) ; red blood cells, 
3,300,000; leukocyte count, 13,000; differential polymorphonuclears, 70 per cent.; 
eosinophils, 1 per cent.; basophils, 2 per cent.; lymphocytes, 27 per cent. Exami- 
nation of a blood smear (Wright’s stain) revealed no abnormal white blood 
cells. The red blood cells showed the presence of occasional macrocytes and 
microcytes. Polychromatophilia and poikilocytosis were present. No stippling 
or myeloblasts were seen. Blood platelets, 192,000 per cubic millimeter. 


I 


Bleeding time, 1.75 minutes; coagulation time, 4.25 minutes. Fragility Test: 


righ 


* Received for publication, Nov. 10, 1925. 
From the Department of Pediatrics, Beth Moses Hospital. 
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Initial hemolysis at 0.40 per cent., complete at 0.28 per cent. Stool examination: 
blood present (Benzidine). No ova or parasites were seen. The Mantoux 
test was negative. 

On February 22, a blood culture was reported as positive for Bacillus para- 
typhosus B. Blood serum agglutination was positive for Bacillus paratyphosus 
B, in dilutions 1:40, 1:80 and 1:160. Culture of urine and stools on several 
occasions were negative for Bacillus paratyphosus B. 

Clinical Course —On February 22, owing to the marked secondary anemia, 
the patient was given a transfusion of 250 c.c. of citrated whole blood by the 
direct method. A few days following admission, a few suspicious, scattered 
“rose spots” were noted on the lower part of the abdomen and on the thighs. 
Several similar “rose spots” made their appearance on successive days. 

lhe child was placed on a diet of lactose, fruit juices, buttermilk and strained 
eruels. The temperature began to subside gradually and became normal within 
ten days after admission to the hospital. The appetite began to improve, the 
patient became interested in his surroundings, and he ceased to complain of 
abdominal pain. At no time during his stay at the hospital was any diarrhea 
present. The spleen was never found to be enlarged. Repeated blood exami- 
' were made. The hemoglobin rose gradually and the red blood cells 

in number. On the day of discharge, April 9, the hemoglobin was 
r cent. (Sahli), the red blood cells 4,280,000, there being no atypical forms 


COM MENT 


are not prepared to state with certainty that the infection by 
the Bacillus paratyphosus B was of several months’ duration. This is 
somewhat difficult to conceive, particularly in view of the rather long 


marked secondary anemia, which, in all probability, was due to repeated 
small hemorrhages from the bowel, may have been due to a low grade 
type of infection of which the Bacillus paratyphosus B was the causative 


agent 
agerit. 


afebrile period. However, the severe abdominal pain coupled with the 


lt is rather surprising to note that comparatively little or no mention 
is made of paratyphoid fever in the standard pediatric textbooks. That 
paratyphoid fever in children is not so rare as the current literature and 
textbooks would suggest, is indicated by Stolkind and Lorey.' These 
authors classified cases reported by them as (1) typhoid form, (2) 
gastro-intestinal form, (3) choleraic form, (4) respiratory or influenzal 
form. The majority of the patients presented diarrhea, bron- 
chitis and fever; with temperature curves ranging from 99 to 105 F. 
Fifty per cent. had enlarged spleens. Invariably, Bacillus paratyphosus 
B was recovered from the blood or the stools. The prognosis was 
usually good, and the mortality ranged from 0 to 3 per cent., depending 
on complications. 

That meningeal signs may be present in paratyphoid fever in chil- 
dren, is described by Lehmann.? In a series of sixteen patients, with 


__ 1. Stolkind, E., and Lorey, A.: Paratyphoid Fever in Children, Brit. J. 
Child. Dis. 15:161 (July-Sept.) 1918. 


2. Lehmann, F. R.: Uber den Klischen verlauf von sixteen Paratyphus B 


on im Saiiglings und Kleinkinesalter, Deutsch. med. Wehnschr. 50:575 
(May) 1924. 
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ages ranging from 2 to 21 months, a considerable portion exhibited 


meningeal signs with bulging fontanel, rigid neck and opisthotonus. The 
spinal fluid was usually normal. In fourteen cases, Bacillus para- 
typhosus B was isolated from the blood. 

Severe abdominal pain, as manifested by the drawing up of the 
knees, occurred in a case reported by Wisch.® This was an infant, 


aged 5 months, with persistent fever, vomiting, and from eight 


bloodstained stools daily. The stool culture was positive for 


us B. The blood serum agglutinated Bacillus 
: SO dilutions. 
al pain, which was so conspicuous in the case 
us, was found to be present in about one-half of the cases 
fever in cases reported by Knox.‘ 
ical condition may complicate an infection by Bacillus 
is shown by Wordley.® A boy, aged 4, with a previous 
diarrhea, developed an effusion into the right shoulder joint. 


he fluid, followed by culture, revealed Bacillus para- 


warns against overlooking a Paratyphosus B intection 


continuous fever and alimentary symptoms, particularly 
| meningeal signs which cannot be attributed to any of the 


agents. 


1 and Thiers,’ it was noted that (1) diar- 
») “rose spots’ were of inconstant 


moderate degree and (4) the usual 


? 


fifteen to twenty-five days 


SUMMARY 


in an infant, aged 18 months, is reported. 

| features were persistent abdominal pain of three 
marked secondary anemia, a relatively brief febrile 
from the blood of Bacillus paratyphosus B 


) 
\ . 


Fe 
yphoid Fever, Abt’s Pediatrics 6:32, 
of Paratyphoid Infection, Lancet 


ings alter, Monatschr. f. 


iévre Paratyphoide B chez un nourrisson, 


:218 (Feb. 12) 1924 
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\PPENDICITIS IN CHILDREN UNDER FIVE YEARS 
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FREDERICK CHRISTOPHER, M.D. 
Junior Surgeon, Evanston Hospital; Associate in Surgery, University of 
Illinois Medical School 


WINNETKA, ILL. 


\cute appendicitis in children under 5 years of age is a relatively 
infrequent disease. Even in the surgical services of large hospitals there 
is but small opportunity to see many cases. A study of this subject, 
therefore, must involve a careful examination of the literature. A col- 
lective consideration of the reported cases and statistics should give 
information which the experience of the isolated writer generally is 
unable to furnish. 

Contributions to this subject have been made by pediatricians and by 
surgeons. Numerous inaugural dissertations have made it their theme. 
Some writers have been able to present a very considerable series of 
nd individual case reports have also been numerous. 

e following paper is, first, an effort to make a critical examination 
of the present knowledge of the subject; second, to present several 
illustrative cases, and third, to draw certain conclusions which seem 
to have outstanding importance. 

The incidence of appendicitis under the age of 5 years may be 


estimated from statistics of hospital admissions and from mortality 


HOSPITAL AND MORTALITY STATISTICS 


the Liverpool Infirmary for Children,’ no cases of perityphilitis, 
pericolitis, or appendicitis were mentioned in the statistics of the years 
from 1876 to 1891. Yet there were some 14,000 new cases per annum 
in this institution. From 1911 to 1913 the death rate from appendicitis 
in children under 5 years in England and Wales was 60 per 1,000,000 
population.2. The mortality from appendicitis in England and Wales in 
1918 was almost double that of 1901, a circumstance which may prob- 
ably be attributed to the faulty recognition of the earlier cases.* At 
present, appendicitis is felt to be by far the commonest surgical disease 


Received for publication, Feb. 24, 1926. 
1. Simpson, G. C. E.: Brit. J. Child. Dis. 10:400, 1913 
2. Stoumann: Am. J. Pub. Health, 6:714 (July) 1916. 
3. Brown, H. H., and Cade, H. M.: Lancet 2:118 (Jan. 15) 1925 
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of young children.* Sixty per cent of all laparotomies in children are 
for this disease,° and it is thought that the appendix is the cause of 
95 per cent of the cases of peritonitis in children (footnote 4, second 
reference). Of 100 consecutive laparotomies at the Children’s Hospital, 
Dublin,® thirty-seven were for acute and chronic appendicitis, nineteen 
for tuberculous peritonitis, and seventeen for intussusception. In the 
last five years at the Evanston Hospital, there were eighteen cases of 
acute appendicitis in children 5 years and under to six cases of intus- 
susception. For children aged 3, or under, in this time there were eight 
cases of appendicitis to six of intussusception. 

This importance of appendicitis as a cause of death, compared to 
certain other diseases in the first 5 vears of life, may be judged from 
table 1, compiled from the United States Statistics ‘ for 1922. 


»? 


TABLE | f Deaths Registered in the United States in 1922 


Number of Deaths in the 

Registration Area of U.S., 
Exclusive of Hawaii, in 1922 

Appendicitis and typhilit 516 

Meningococecus meningitis 

Nonepidemic cerebrospit 

Tetanus 

Acute anterior poliomyel 

Rickets 

Diseases of kidneys an 

Cancer 

Tuberculosis of intestil 

Encephalitis 

Epilepsy 

Diabetes mellitus 

Chronie nephritis 

Hernia 

I etnargic encepha 

Smallpox 


During this time (1922), the mortality from intestinal obstruction 
in the first 5 years of life was 1,485; first vear, 1,051; second, 195; third, 
103; fourth, sixty-six; fifth, seventy. It is not improbable that a certain 
number of these deaths could be attributed to peritonitis of appendiceal 
origin. 

\nother method of estimating the importance of appendicitis in the 
first 5 years of life is the fact that 4 per cent of all deaths from appen- 
dicitis occur in these years. This will be apparent from consulting 
table 2. 

In the Registration Area of the United States, exclusive of Hawaii, 
in 1922 there were 1,101,863 deaths. The deaths in the first 5 years 
numbered 218,201. The percentage of deaths from appendicitis of all 


ages of the number of deaths from all causes of all ages was 1.2. The 


4, Green, S. F. St. D Practioner 89:508, 1912. Stuot, M. E.: J. Okla- 
homa M. A. 16:11 (Jan.) 1923; Bolling, R. W.: J. A. M. A. 88:963 (Sept. 27) 
1924 

5. Vincent, Beth: Boston M. & S. J. 159:427 (June) 1908. 

6. Barrett, J. B M. Press & Circular 99:392, 1915. 


7. Mortality Statistics, 1922, Bureau of Census, Washington, D. C 
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percentage of deaths from appendicitis under 5 years of the number of 
deaths from all causes under 5 years was 0.2. 

Whereas the first 5 years of life account for 4 per cent of the deaths 
from appendicitis, only 2 per cent of all cases of appendicitis occur in 
these years. This figure is suggested by table 3. 

In 1908, Deiss * found that for 899 admissions to a children’s hos- 
pital, aged from O to 6 months, there was one case of appendicitis ; from 
6 to 12 months, 466 admissions with one case; from 1 to 3 years, 1,570 


admissions with twelve cases; from 3 to 5 years, 1,090 admissions with 


Tas_e 2.—Mortality Statistics: Deaths from Appendicitis and Typhilitis 





Total Total Per 
Deaths Deaths Cent 
Under I 2 3 $ Under Appendicitis Under 
Place Year 1Year Year Years Years Years 5 Years All Ages 5 Years 
U. S. registration area 
exclusive of Hawaii 1922 nO 56 114 144 152 516 13,229 3.9 
State of Illinois........ 1923 2 2 11 21 17 53 1,146 4.5 
State o a 10 9 11 23 12 65 1,100 5.9 
62 67 136 188 181 634 15,475 4.0 
Tal {ppendicitis in 5 Years and Under as Compared with Appendicitis 
of All Ages 
Number Per Cent 
Total >*Years 5 Years 
Date of Oases and and 
Author and Hospital Report Collected Under Under 
MeCos 4. M. A. [Sept.- 24] 1904)................. 1904 1,000 17 1.7 
Chur¢ n, Johns Hopkins Hospital................ 1909 1,223 ’ 0.73 
Stever ion Hospital (Practitioner 89 : 527, 1912) 1912 4,000 80 2.0 
May) rit. J. Ms See eee ck vec cd coctcvcece 1920 1,000 4 0.4 
Flint CICIOUE Te, Bia ccdccccccsccccess 1920 370 5 1.38 
Suern Deutsche Ztsehr. f. Chir.170O 289, 1922) 1922 1,000 2 0.2 
Mars« Beitr. z. klin. Chir. 126: 67, 1922)....... ; 1922 4,000 44 1.1 
3olling, St. Luke’s Hospital, New York............ . 1924 SSS 31 3.5 
Christo] Evanston Hospital, Evanston, Ill...... 1926 533 18 37 
l 00nd d-sh epee ctaeiemedecruseds ee ere 14,014 210 1.49 
Kelley, ected from twenty-two authors (Ill. M. J. ° 
Seed, EON Seuceercsakecccerertacsanans penal 1923 16,571 400 2.41 


eleven cases; from 5 to 10 years, 1,593 admissions with forty-two cases. 
From 3 to 5 years 1.01 per cent of the admissions were for appendicitis, 
while from 5 to 10 years, the percentage was 2.63. There was a pre- 
ponderance of cases in the male, an observation which is shared by 
other observers. 
ETIOLOGY 

While it is becoming more evident that appendicitis in infants is not 
as rare as one might believe, little can be said with surety as to the 
etiology. In 1912, Cecil and Bulkley '° found 15 per cent of 129 cases 


8. Deiss, Franz: Inaugural Dissertation, Basel, 1908. 
9. Kamenetzky, Zachary: L’Appendicite chez l'enfant, Thése, Lyon, 1914. 
10. Cecil and Bulkley: Am. J. M. Sc. 148:193, 1912. 
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of appendicitis in children to be caused by Oxyuris vermicularis or by 
Trichocephalus trichiura. One writer (Marsch) even goes so far as 
to say that in about 50 to 60 per cent of all cases with the picture of 
appendicitis, oxyuris may be found in the appendix. Rheindorf ' found 
oxyuris in six of thirteen children, aged from 3 to 12 years, who died 
of appendicitis. In 1909, Farssac ** emphasized what he believed to be 
“indisputable relationship of cause and effect between affections of the 
nasopharynx and the appendix.” He believed that appendicitis of 
nasopharyngeal origin always occurred after an acute attack involving 
the tonsils and adenoids, the infection being transmitted by the digestive 


tract or by the blood stream. Infants are especially menaced by this 
complication of acute and chronic affections of the pharynx. Foreign 
bodies and fecoliths play a negligible etiologic role. Infectious diseases, 
familial predisposition, and mechanical causes have been thought to have 
an etiologic role Abt '* believes that traumatism or diseases of the 
alimentary tract play a part in the causation of appendicitis. One 
should watch for appendicitis during and immediately after tonsillitis 
and the acute exanthemas, especially measles.** 

\ transient vermiform appendix is said to be present at the seventh 
to eighth week in utero.'® Later, the primary differentiation of the 
appendix comes as a narrowing of the distal portion of the cecum, and 
at birth a secondary differentiation with the development of sacculation 
of the large intestine occurs. 

\s Ricketts ‘7 remarked, “‘an infant at the time of birth may have 
an appendix as large in every particular as a giant.” The ratio of the 
length of the appendix to the length of the alimentary canal is as 1 1s 
to 71 in the new-born, and as 1 is to 115 in the adult (Meckel). The 
ratio of the length of the appendix to the length of the large intestine 
is as 1 is to 10 in the new-born and as 1 is to 20 in the adult (Ribbert). 
Ribbert is quoted by Yoshida '* as giving the average length of the 
appendix at birth as 5.7 cm., and by Piersol '* and by Eitel *° as 3.4 cm. 


The average length up to 5 years is 7.6 cm.; from 5 to 10 years, ¥ cm.; 


11. Rheindorf 1oted by Richter Berl. Klin. Wehnschr. 10:451, 11:503, 

12. Farssac, R. C. F. M.: Thése, Bordeaux, 1909. 

13. Kee, A. L West. M. Rev., Omaha 17:125, 1912 

14. Abt, Isaac A Arch. Pediat. 34:459 (Sept.) 1917. 

15. Peple, W. | Old Dominion J. Med. & Surg. 20:175, 1915-1916. 

16. Kelly, H. A., and Hurdon, | The Vermiform Appendix, Philadelphia, 
W. B. Saunders Company, 1905. 

17. Ricketts, B. M The Appendix Vermiformis and Cecum, J. A. M. A. 
36:1536 (June 1) 1901 

18. Yoshida, Tanzo: Inaugural Dissertation, Munchen, 1908. 

19. Piersol Human Anatomy, Philadelphia, W. B. Lippincott, 1907, p. 1665. 

20. Eitel, G. G.: The Processus Vermiformis, J. A. M. A. 33:263 (July 29) 
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from 10 to 20 years, 9.7 cm.; from 20 to 30 years, 9.5 cm.; from 30 to 40 
years, 8.7 cm.; from 40 to 60 years, 8.5 cm. 

In the infant, the entire ileocecal apparatus is at a somewhat higher 
level than McBurney’s point,’® and in fact the cecum is often above the 
anterior superior spine of the ilium.’® Gundobin*! notes that in 
6 per cent of infants the appendix descends into the small pelvis, and 
in 22 per cent it lies posterior to the cecum. Schellong ** reports a case 
of left-sided appendicitis following varicella in a constipated infant, 
aged 134 years. In the early years of life, there is a larger com- 
munication between the cecum and the appendix, a circumstance 
which doubtless hinders fecal stoppage.** The abundance of lymphoid 
material in the appendix of the child is thought by some ® to account 
for the rapidity of the progress of the disease at that age. Lewis ** has 
noted that the intestinal walls of the new-born seem to be permeable to 
bacteria which those of older infants, children, and adults do not permit 
to pass. The early development of gangrene is characteristic of appen- 
dicitis in young children. In the infant, the omentum has been but a 
relatively impotent factor as a protection against the spread of 
abdominal inflammation,*° which circumstance is probably due to its 
small size. While most writers feel that the appendix is a vestigial 
structure, Barry *° of Edinburgh feels that it is a specialized part of the 


alimentary canal. Koga *’ recalls the interesting observation of Lucas- 
Championiere that among 22,000 Roumanian peasant patients who lived 


almost exclusively on a vegetarian diet, there was but one case of 
appendicitis. In German cities there was one case of appendicitis to 
every 221 patients hospitalized. 


EARLY APPEARANCE OF APPENDICITIS 
Perhaps the earliest case of appendicitis in the very young was that 
PI 3 
of a boy, aged 5 years, reported in 1812 by Parkinson.** In 1870, Betz 
published a paper entitled,“ Ileus in’'a Child Seven Months Old, Result- 


ing irom Perforation of the Appendix and Agglutination of the 


intestines.” Jackson’s case *® is generally referred to in the literature 


on this subject. In this case, death was caused by bichloride of mercury 
poisoning forty hours after birth. At necropsy, an elongated and con- 


21. Gundobin, quoted by Abt: Besonderheiten des Kindesalter, 1912. 

22. Schellong, O.: Med. Klin. 4:1722, 1908. 

23. Seifert, E., and Augustin, E.: Arch. f. klin. Chir. 120:35, 1922. 

24. Lewis, Dean: Abt’s System of Pediatrics 6:625. 

25. Speed, K.: Am. J. Surg. 37:97 (May) 1923. 

26. Barry: J. Anat. & Physiol. 35:15-83, 1901. Quoted by Green, S. F. St. 
Practitioner 89:508, 1912. 

27. Koga, Eishin: Inaugural Dissertation, Miinchen, 1910. 

28. Parkinson, quoted by Kelly and Hurdon: The Vermiform Appendix. 

29. Jackson, W. F.: Am. J. M. Sc. 127:710, 1904. 
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gested appendix bound down by adhesions was found. The most con- 
clusive case of prenatal appendicitis is that of Hill and Mason.*° Qn 
delivery, the child’s abdomen was markedly distended. Vomiting 
occurred on the first day, although the temperature was normal and 
meconium passed freely. On the second day the distention was extreme, 
the vomiting continued and the temperature, was 102 F. The child died 
on the third day, fifty-five hours after birth. Necropsy disclosed that the 
peritoneal cavity contained 1,300 cc. of straw-colored clear fluid. The 
peritoneum was injected to a bright pink. The intestines were matted 
together with many fibrinous adhesions. The terminal ileum and cecum 
were darkened and swollen. The appendix, which was dark and swollen, 
was 2 inches long. There was a perforation in it one-fourth inch from 
the cecum. The appendix was filled with pus and débris. The fluid 
from the peritoneal cavity showed no organisms in smears, and failed to 
produce any growth when planted on various mediums. 

Mention must be made of Griffith’s ** important paper in 1901, which 
was virtually a pioneer in this field. He reported a case of appendicitis 
in a child, aged 3 months. 

In 1917, Abt '* reported an infant, aged 9 months, who died of appen- 
dicitis without an operation ; in addition he presented a critical review of 
seventy-nine other cases collected from the literature. There were 
twenty subjects under 3 months of age, of which sixteen were males 
and four females. Ten died and ten recovered. Eight of the twenty 
were associated with strangulated hernia. Convulsions occurred in none 
of these cases under 3 months, and in no instance was there any foreign 
body found in the appendix. In eight cases the appendix was gan- 
grenous, and in seven perforated. In Abt’s second group, that is, in 
children from 3 to 6 months of age, there were six subjects, of which 
four were males and two were females. Three died and three recovered. 
In two cases there were fecal concretions in the appendix. In the group 


aged from 6 to 12 months, there were eleven cases, of which seven were 


males and two were females, and in two cases the sex was not given. 


Seven died, three recovered and the fate of one is not recorded. Only 
two cases were associated with strangulated hernia. In two cases, fecal 
concretions are reported. In the fourth group, infants aged from 1 to 2 
vears, there were forty cases, of which twenty-five were males, eight 
females, and in seven the sex was not given. In four of these subjects, 
the appendicitis was complicated by a strangulated hernia. There were 
sixteen deaths, eighteen recoveries and in six cases the result was not 


recorded 


}., and Mason, C. ¢ Prenatal Appendicitis with Rupture and 
Child. 29:86 (Jan.) 1925. 
C Univ. Penn. M. Bull. 14:300, 1901. 
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In addition to Abt’s cases may be mentioned those of (a) Lannay * 
of acute appendicitis in a hernial sac in an infant, aged 28 days; (b) of 
Gloniger,** of successful operation for an inflamed appendix in an infant 
forty-one hours old, in which part of the small intestine, the cecum and 
the transverse colon were in the proximal umbilical cord, and of 
(c) Buford,** of an 8 months’ old baby with intussusception and a gan- 
erenous appendix. Vargas ** describes a case of “agenesia cutanea 
perumbilical” with prolapse of part of the intestines. Appendectomy 
was performed twelve hours after birth and the baby recovered. 

Reed’s °° case is a curiosity worthy of special mention. Reed was 
called to deliver a Mexican woman living in a dirty hovel. The baby 
was born with the entire large and small intestine outside of the 
abdomen. The intestines were sprinkled with straw, feathers, crumbs 
of food, and fecal matter. Circumstances made it necessary to leave 
the baby in this condition wrapped in a blanket. Two hours later, the 
baby was placed on the operating table. The intestines were cleaned off 
as well as possible. The appendix which was red, contused and swollen, 
was removed. The umbilicus was enlarged and the intestines were 
_replaced. The child recovered! 


DIAGNOSIS OF ACUTE APPENDICITIS 

(he diagnosis of acute appendicitis in children under 5 is generally 
agreed to be difficult, although to a few men the task seems easy ** The 
present status of our ability to make a diagnosis in young children has 
been likened to our ability to make the diagnosis among adults twenty 
years ago.®* Finney ** has said that “in the adults, the tendency is 
perhaps rather to mistake something else for appendicitis, while in the 
child it is to mistake appendicitis for something else.” Every acute 


abdominal condition in childhood should be considered as appendicitis 
until it has been proved otherwise, according to Helmholz *° and likewise 
Deaver. Two special peculiarities have been noted of appendicitis 
in childhood,*® (1) the insidiousness of the onset, and (2) the rapidity 
ot tl rogress to gangrene and perforation. 

32. Lannay: Bull et mém. Soc. de Chir. de Paris 34:680, 1908. 

33. Gloniger, quoted by Kelly and Hurdon. 

34. Buford, R. K.: Report of Case of Intussusception with Gangrenous 
\ppendix, J. A. M. A. 74:460 (Feb. 14) 1920. 

35. Vargas, M.: Siglo Med. 64:870 (Nov. 17) 1917. 


36. Reed, E. N.: Infant Disemboweled at Birth, J. A. M. A. 61:199 (July 19) 


37. Vignard: Lyon méd. 114:1054, 1910. Barillet, M.: Thése de Paris, 1907 
Gohl, L.: Inaugural Dissertation, 1912. 
Farr, quoted by Wheeler, B. B.: W. Virginia M. J. 44: (June) 1917. 
39. Finney, J. M. T.: Old Dominion J. Med. & Surg. 10:153, 1910. 
Helmholz, Henry F.: Minnesota Med. 7:187, 1924. 
Deaver, H. C.: Appendicitis in Childhood, J. A. M. A. 55:2198 (Dec. 24) 
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No child should be allowed to have a second attack of appendicitis,‘ 
Suspicious cases should be seen every five to six hours (footnote 4. 
second reference), and when doubt exists in the mind of the physician, 
operation is probably the safest course. Drachter ** rightly says that 
the problem of appendicitis in the young child is one of diagnosis, and 
that, if operation is performed before there is general peritonitis or 
pocketing of pus in numerous places, the mortality of appendicitis should 
be no greater, but should be even less than it is with the adult. 

History of previous attacks is generally unreliable in young children, 


hut occasionally it is strongly suggested. Only 6 per cent of fifteen 


patients under 5 years of age at the Mayo Clinic * gave a history of 
previous attacks. In thirty-eight of Richter’s ** series of 172 cases 
(including children over 5 years), or 22.09 per cent, there was a history 
of previous attacks of appendicitis. The history of the onset may assist 
in the differentiation from measles, typhoid or rheumatic fever. While 
most writers believe that the onset of symptoms is gradual, some feel 
that it may be sudden.*® 

Pain is one of the cardinal symptoms of acute appendicitis in young 
children. It is regularly present though it may be denied through fear.* 
In 90 per cent of Bolling’s series (of children up to 15 vears) the 
initial symptom was pain. Usually the pain is at first general and is 
referred to the epigastrium or around the umbilicus. It may, however, 
begin in the right lower quadrant,** and increases in intensity in from 
one to three hours. Richter ** made a study of the pain in children 
(including ages above 5 years). Generalized abdominal pain was the 
first symptom in 137 cases, or 95.1 per cent of his series, and was the 
second symptom in 4.8 per cent, and the third symptom in 0 per cent. 
Generalized pain of dull or colicky nature was present in 79.5 per cent 
and absent in 20.4 per cent. The pain localized itself to the right lower 
quadrant in 154 cases, or 88 per cent, and failed to do so in 12 per cent. 
Localized pain in the right lower quadrant was the first symptom in 
22.7 per cent, the second symptom in 31.8 per cent, and the third 
symptom in 45.4 per cent of the cases. The pain settled to McBurney’s 
region on the first day in 70.7 per cent of the cases, on the second day 
in 17.5 per cent, and on the third day in 10.3 per cent. In short, the 
pain settled to McBurney’s point in 80 per cent of the cases. These 
percentages would doubtless be lower if the ages were limited to under 5. 

Howland,** in observing that the appendix is relatively long in chil- 
dren, says that when there is a concomitant, even if localized, peritonitis, 
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45. Clopton, M. B.: J. Missouri M. A. 12:94, 1915. 

46. Howland, John: Medical Aspects of Acute Appendicitis in Children, J. A. 


M. A. 83:962 (Sept. 27) 1924. Collinson, H.: Practitioner 87:61, 1911. 
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the pain may be low down in the pelvis or high up in the abdomen or in 
the back. It may even be on the left side.#* Howland adds that “in a 
child too young to localize the pain, it may be inferred from constant 
crying and restlessness, and from the fact that he sleeps badly.” The 
child with febrile diseases may sleep for long stretches, but the child 
with abdominal pain will not sleep and will not let ‘anyone else sleep 
(Howland). The pain may be slight in what Kelly *® describes as the 
“larvate form.” 

The observations of Muller and Ravdin * are of interest. They say, 
“many writers on the subject have erroneously stated that the pain of 
appendicitis in children varies because of the variations in the position 
of the appendix, depending as it does, on the rotation of the colon 
and the descent of the cecum. This is, however, fallacious since the 
appendix receives its nerve supply through the abdominal sympathetic 
in embryonic life. This innervation is constant, and does not depend 
on the anatomic position of the appendix. Disturbed action of the 
sympathetic nervous system as the result of a lesion in the appendix 
is the chief cause of symptoms as long as the inflammation is localized to 
the appendix. The sympathetic fibers make constant connections with 
the various spinal segments. Since the sympathetic does not contain 
pain fibers, the sensation of pain is in some way associated with a refer- 
ence of the stimulus to the cutaneous distribution of the spinal nerves, 
with which the sympathetic makes its central connection. 

Hurst has pointed out that tension is the only adequate stimulus 
that produces true visceral pain. Therefore, it is probable that tension 
within the appendix initiates the stimulus that calls forth the sensation 
of pain in the terminal distribution of the tenth and the eleventh inter- 


costal nerves. Pain, then, which is an invariable symptom of appendi- 
citis, is at first referred to the region of the umbilicus. When the 
inflammation spreads to the contiguous structures, the pain is felt in 
the right iliac fossa or in whatever location the appendix happens to be. 
It is this secondary pain that is diagnostic as to the exact anatomic posi- 
tion of the organ. The pain is an expression of an irritation of the 


somatic sensory nerves and the result of inflammation of the subperi- 
toneal tissues. 

Pain is, of course, encountered frequently in childhood at the onset 
of such illnesses as the acute exanthemas, respiratory infections, indis- 
cretions of diet, and gastro-enteritis.*° Some writers even go so far 
as to say that pain is of little value in the diagnosis of appendicitis in 
children.** Restlessness,’ irritability, and the character of the child’s 


47. Muller, G. P., and Ravdin, I. S.: Acute Appendicitis in Children. J. A. 
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cry have been useful in the determination of pain.*® Pain may be 


absent.*4 


\ very important sign is that changes of position or being moved * 


are resented by the child. Howland *° believes that the assumption of 
the sitting posture without complaint argues strongly against appen- 
dicitis. Children with a spreading peritonitis will not move unless 
absolutely necessary. The following case is illustrative of this point. 


5, four days previ 
Nausea and vomiting followed and persisted. Later, 
The temperature 


was not recorded 


M. B., a girl, aged us to admission to hospital complained of 
eneralized abdominal pain 
pain became more localized 
wlse 120. A leukocyte count was made but 
) her position and lay quietly on 


in the right lower quadrant. 


Ql | 
change her 
as first seen by me two hours previous to operation 
1 opening the abdomen, free purulent fluid escaped. The visceral 
as markedly injected. Gangrenous retrocecal appendix 
[he closure was made with drainage. At the 


160, and 500 cc. of dextrose Ringer's solution 


ind parietal peritor 
vith perforation at tip was 
the pulse was 


seen 


child regained consciousness and the pulse 
became 


fell to 120. 
rse and she died twelve hours after operation. Necropsy was not performed 


[The pathologist's (Dr. J. C. Williams) examination of the appendix was 
small appendix, 4 by 1 by 0.8 cm the maximum, the serosa reddened a1 
distal 1 cm. coated with a gray, fibrinopurulent exudate. The lumen cont 


bloody fluid, and in the distal 1 cm. of necrotic material and 
tion 0.7 by 0.5 by 0.4 cm. It was not examined 


end of the operation 


vas given by hypodermoc 


as g lysis. The 
Despite fluids and stimulants the child’s condition gradually 


ucus, 

ingular fecal « 
: Aci rinopurulent appendicitis.” 

during micturition has been said to have 

tenderness in the right flank and 


Painful defecation 


Pain at the umbilicus or 
more weight than the absence of 
ilar defense (footnote 49, second reference ). 
ind urination *° is often an important symptom. In Churchman’s ™ 
ebrated case, a boy was sounded for vesical calculus because of paintul 


muscl 


cel 
voiding. 
Holt *® believes that vomiting is probably the most constant symptom. 
says that it precedes pain. Some regard it as the most frequent 
Beekman ** found that of forty-three cases of appen- 
thirty-six were ushered in with vomiting. There may 
be nausea alone. In Richter’s study of vomiting as a feature of appen- 
lren (including those over 5 years), vomiting was present 
192 cases) and absent in 20.8 per cent. 


Finney 
initial symptom 


dicitis under 5, 


dicitis in chil 


( 

at the onset in 79.1 per cent | 
Vomiting was the first symptom in 11.1 per cent of the cases; t 
symptom in 71.7 per cent of the cases, and the third in 17.1 per cent of 
Emesis was present on the first day in 81.5 per cent of the 
cases, on the second day in 14.1 per cent, and the third day in 4.2 per cent. 


he second 


the cases. 
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The vomiting in gastro-enteritis is earlier in onset and often precedes 
the pain (Collinson). In appendicitis, the vomiting does not bring 
relief (footnote 52, second reference). In seven of Helmholz’s fifty- 
three cases *° (including ages over 5) vomiting was absent. In four 
of Bolling’s cases there was no vomiting. In four of Beekman’s ‘ 
forty-three cases there was no vomiting. Chabot ** considers vomiting 
an unreliable symptom. 

Constipation is more frequent than diarrhea, but the latter is not 
uncommon. In Richter’s cases, 41.8 per cent were constipated and 
17.5 per cent had diarrhea. 

What has preceded pertains to information from the history as 
obtained from the parent or child. Considerable may be learned by 
inspection. Save for the later stages, the child with appendicitis does 
not appear to be acutely ill. ‘He is usually pale; he lies quietly ; often 
dislikes to move the right leg, and keeps the abdomen as quiet as pos- 
The right or both knees may be drawn 


sible by breathing costally.”’ *® 
up. [In cases of suspected appendicitis, Wolf °* puts the small child on 
and watches as he runs toward his mother. The psoas symp- 
mes evident, while it is frequently lacking when the child is in 
bed because of the analgesic influence of the doctor’s presence. There 
may be a dragging of the right leg in severe cases.°° 


METHODS OF EXAMINATION 


greatest tact, patience, and strategy ** must be employed in the 


approach to and during the physical examination. A proper diagnosis 


infrequently the life of the patient is dependent on the finesse 

ill of the examining surgeon. The entire campaign should be con- 

as to put the child at ease. The first step is the interview with 

rents before seeing the child. This should be characterized by a 

seriousness and by sympathy. The surgeon may “hope that it 

ppendicitis,” for all too often the laity conclude that the calling 

of a surgical consultant means that operation will certainly eventuate. 

Once the parents’ apprehension is somewhat allayed, the child will be 

free from the contagion of anxiety in their faces. Be sure to learn the 
child’s first name. 

On entering the child’s room, avoid a too boisterous ‘‘Pollyannaism.”’ 

\ quiet friendliness is the better plan. I believe that it is often useful 

to become interested in a toy or picture and let the conversation become 

general about this object rather than about the child himself. In some 

children such an artifice may arouse suspicion and it is best to come to 

the point—the “tummy ache” which you were called to make better. If 


54. Wolf: Miinchen. Med. Wehnschr. 72:304 (Feb. 20) 1925; abstr. J. A. 
. A. 84:1313 (April 25) 1925. 
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possible, have a little talk with the child on any subject or about his 
illness before making the examination. 

If he will do so, have him indicate the site of the pain. 

For the examination the child should lie flat on his back with the legs 
out straight and the head may be on a pillow. He may become interested 
in a toy which he holds in his hands. Be sure that the examining 
hands are warm. At first, just gently lay the palm of the hand on the 
abdomen in various places without making pressure. Then, avoiding the 
right lower quadrant, make gentle pressure in the other quadrants where 
there is not likely to be tenderness. The child who is naturally appre- 
hensive of pain will thus become less fearful and more cooperative. 
Cautiously approach the right lower quadrant. Using two hands, one 
placed over the other, probably gives a better tactile perception. The 
hand should not be removed from the abdomen during a prolonged 
examination. lhe sudden removal of the finger tips may be more 
painful than the finger tips themselves. Elevation of the knees is not 
of definite assistance to muscle relaxation unless the knees are supported 
by the nurse so as to relax the psoas muscles. It is often extremely 
difficult to get any information at all. As Howland *° says “the child 
may refer pain, wherever situated, to the abdomen, usually the whole of 
the abdomen. He cries whenever touched. If he is old enough to 
speak, he maintains vociferously that all palpation in painful. He 
holds the abdomen as rigid as he can, and every attempt at approach is 
met with resistance. The ordeal is trying on the patient, on the family, 
and on the physician and is concluded as speedily as possible.” 

The abdomen is better palpated on inspiration. Holt ** says that it 
is practically impossible to make out localized tenderness in any child 
under 3 years. Farr” counsels patience and suggests palpation in a 
warm bath in the case of a nervous child. It is occasionally possible to 
examine a child while he is asleep. Examination under ether may be 
necessary to have proper relaxation. This has been suggested by Gibb,”* 
Gardner,®® Kelly 7° and Finney.*® The latter is prepared to operate 
should the examination under ether indicate it, as is also recommended 
by Helmholz.* 

When there is definite tenderness in the right lower quadrant in the 
region of McBurney’s point, it is the most conclusive single bit of evi- 
dence in making the diagnosis of appendicitis in infants. This view is 
also held by Helmholz *° and by Bolling (footnote 4, reference, 3). The 


il 


tenderness may be on the left.* There may be an hyperesthesia of 


the skin. A retrocecal position adds difficulty to the detection of tender- 
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ness (Bolling). The following case is typically illustrative of the value 
of localized tenderness in the right lower quadrant. 


T. S., a boy, aged 2 years, was admitted to the Evanston Hospital on Oct. 5. 
1924. The infant had been ill for three days previously with abdominal pain, 
nausea and vomiting. On admission, the patient appeared to be acutely ill. The 
lips and tongue were dry, the face drawn, and the demeanor lethargic. The 
examination was negative save for the abdomen. There was generalized tender- 
ness and rigidity over the entire abdomen but these were greatest in the region 
of the appendix. On admission, the white blood count was 21,600. Urinalysis 
was negative. The first recorded temperature of 103.4 F. was postoperative. 

Operation.—This was performed the same day under nitrous oxide and ether 
anesthesia. On opening the abdomen through a right rectus incision, free pus 
was encountered but it was generally confined to the lower part of the abdomen. 
The appendix, which was found to have perforated, was removed. Closure with 
drainage was made by three cigaret drains. 

The patient left the table in poor condition with a pulse of 160, which, however, 
soon fell to 138. Proctoclysis of 2 per cent sodabicarbonate and 5 per cent of glucose 
was started. The first days of the convalescence were stormy. The continuous 
and marked abdominal distention was combatted by external heat, turpentine 
stupes, pituitary extract and the rectal tube. The stomach was washed out. 
Fluids were given by hypodermoclysis and proctoclysis. On the fourth day post- 
operative the patient was distinctly improved, and from then on progress was 
rapid. The draining wound closed gradually and was finally healed on November 
10, thirty-six days postoperative. The child was discharged in excellent condition 
on November 13. 

Pathologic Report (Dr. J. L. Williams).—‘‘An appendix 6.3 by 1.0 cm. in 
diameter is seen, with a hemorrhagic serosa except at the tip, where it is coated 
with a patch of fibrinopurulent exudate. The lumen contains a fecal concretion 
1.5 cm. long and 0.6 cm. in diameter, together with blood tinged fluid, necrotic 
material and pus. The lining mucous membrane is hemorrhagic and necrotic. 
Diagnosis: Acute fibrinopurulent and hemorrhagic appendicitis.” 


I} 


(he demonstration of right sided involuntary rigidity or muscle 
defense is an extremly important diagnostic factor.47 The right rectus 
may be held more rigid than the left, or there may be generalized right 
lower quadrant rigidity. The examination for rigidity should be made 
with light pressure.*® Cope ® asserts that rigidity is a common sign, 
not of appendicitis, but of the accompanying parietal peritonitis. Mus- 
cular rigidity is only found in the active stage of parietal peritoneal 
inflammation. When the infection becomes localized, the rigidity tends 
to diminish. There may be absence of rigidity. This has been accounted 
for in the severe cases by a leakage amid the coils of intestines or against 
a silent area of the parietes.°° The muscular rigidity may often be 


estimated between the child’s cries on its deep inspirations.’ Rigidity 
was present in 94.9 per cent of Richter’s cases.** 

Rectal examination must never be omitted in doubtful cases. How- 
land ** says it should never be omitted in any case. It is of value in 
determining a retrocecal, a pelvic, or a left sided appendicitis.*t The 
confidence of the patient is particularly essential for a successful rectal 


60. Cope, V. Z.: Lancet 1:415 (March 4) 1922. 
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examination.*® Not infrequently, especially in the cases which are 
further advanced, a mass may be palpated. Such a mass 1s composed 
of the omentum wrapped about the inflamed appendix or it may represent 
abscess formation. In cases in which there is a considerable abscess 
formation or agglutination of the omentum and intestines, a definite 
area of dulness may be present. The following is a case in which dulness 
plaved a role in the making of the diagnosis. 


1 


5, twelve days before admission to the Evanston Hospital 
rrhea and acute cramp-like unlocalized abdominal pain. This 

less continuously; three days before admission the child had a 

acute exacerbation of the pain, with distention of the abdomen and the 


evelopment of generalized tenderness. The temperature had varied around 
01.2 | On admission, the physical examination was negative save for the 
abdomen ich was distended and rigid throughout. There was a rather large 
area of dulne in the lower right quadrant, but no masses were palpable. The 
leukocyte count was 34,000. The temperature was 101 F., pulse 104, respirations 26, 
Urinalysis 


day of admission, May 30, 1922, a large, walled off 


] 
F 
lower right quadrant was opened through a right rectus 


int of thick green pus was evacuated but the appendix was 
bl drains were inserted. Hypodermoclysis of 
operating room. The convalescence was satisfactory 


was necessary, under gas, to insert a finger in the wound 


5°¢ 


ion of pus. From then on progress was rapid and the 


rged on June 2, Three years later the patient was seen and 


st girl in excellent general condition. 


~ 


npanites, when present, is generally indicative of a more exte1 
involvement. Of some interest is the observation 
the right knee jerk in a child, aged 2 years, which was 
the attack of appendicitis, but which was equal to 
recover \ 
ation of temperature is a constant 
iniment of appendicitis, and absent only in the stage of collapse. Others 
consider it unreliable.** >” In young children, it is generally some- 
der children but rarely exceeds 102 F. 
ré The pulse in general correspon 
rest is Von Bokay’s ‘ observati 


from 7 to Ls: with appendicitis 


CYTE COUNT 


kocyte count is of the highest diagnostic importance. The 
Richter’s ‘¢ cases was 21,500; in Muller and Ravdin’s “ 
16.920. Ninety-five and five hundredths per cent of Richter’s 
kocytosis, 3.1 per cent a normai count and 1.2 per cent 
‘ounts may be very deceptive. Bolling had a leukocyte 


Wehnschr. 72:694 (April 24) 1925 
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count of 4,300, with a polyneucleosis of 64 per cent in a 4 year old 
child, with a grossly ruptured appendix, an abscess and spreading peri- 
tonitis. He also had a patient with a 42,000 count with 95 per cent 
polymorphonuclears in a child, aged 5, with a small well localized 
abscess. Both children recovered. Speed *° finds a high count of 10,000 
to 35,000 equally in ruptured and unruptured cases. Counts of below 
10,000 were found nine times as frequently in unruptured appendixes 
as in ruptured. The white and differential counts have diagnostic rather 
than prognostic value.** A low count without polyneucleosis generally 
excludes acute appendicitis. “Eight thousand leukocytes with 85 to 90 
per cent of polymorphonuclear cells is very suggestive of appendicitis, 


especially if the eosinophiles are absent.” *° One should avoid being 


lulled into security by a low count. 

Stengel and White ** made a study of the leukocyte counts in 
various diseases in children. For pneumonia, they found a count of 
29,000 with a high polyneucleosis. In typhoid, the count was 6,900 
it was raised to 13,000 after a tub bath. In pertussis, 12,000 


higher counts have been recorded) and in varicella 7,400. 


uch 
erculous caries gave 20,500 with a 75 per cent polyneucleosis, and 
umatism 7,000. Bronchitis was 14,000 with 63 per cent, pleural 
sion 13,000 with 32 per cent, and rhachitis 11,900 with 42 per cent. 
ree counts in cases of enteritis gave 27,000 with 29 per cent. 16,000 
76 per cent, and 26,800 with 56 per cent. 
One may mention only to condemn Denzer’s “’ aspiration of peri- 
fluid in cases of suspected peritonitis in childHood and infancy. 
recalls that deep puncture with an aspirating needle was 
mended at one time. 
he differential diagnosis of acute appendicitis in young children is 
fraught with considerable difficulty. Early cases are commonly 
for “food fever,” cyclic vomiting, etc.” Smith states that 
200 consecutive infants at the New York Foundlings Hospital 
with gastro-intestinal symptoms and malnutrition, fifteen gave 
nce at necropsy of inflammatory changes in the appendix. These 
matory changes, he believes, occur probably as a result of a final 
‘ection of the appendixes in the later stages of a general infection of 
gastro-intestinal tract. 
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DIFFERENTIAI DIAGNOSIS 


In 1907, Barillet °° concluded from his study of operative cases in 
infants that the number of diagnostic errors was considerable. 

While a great many pathologic conditions have been enumerated as 
causing confusion with acute appendicitis in infants, the differentia] 
diagnosis most commonly rests between acute appendicitis on one side, 
and pneumonia, pyelitis, enteritis, intussusception, and pneumococcus or 
streptococcus pe ritonitis on the other. * Appendicitis is often believed to 
be pneumonia in the infant on account of the frequency of pulmonary 
disease at this age. With older children, primary pneumonia is fre- 
quently considered to be appendicitis."**° Adams and Berger *° report 
that twenty-five patients out of 145 with lobar pneumonia were sent to 
the Boston City Hospital with the diagnosis of appendicitis. Helmholz ‘ 


TABI f Pneumonia and Appendicitis 


Previous id or cough; chest Exceptionally, 
pain none 
Severe, constant, gener: Paroxysmal, | 
70 per cent 
Common Uncommon 
(ppearance of illness, dilata- Uncomplicat 
tion of ala nasi; flushed 
Shallow abdominal breathing, Shallow breathir 
exploratory grunt, slight dul none 
ness , distant tubular 


14 per cent 


e, diffuse, Slight or seve1 
, ho worse on deep press 
on deep press 
Negative Tenderness on righ 
Negative 


Rectal examinatio 
Roentgen-ray examinatic Positive 
of chest 
Leukocytes 
Clemperature 103 to 105 
Attitude Irritable and 


0) ,.000 to 50,004 complicated) 10,000 to 20,000 
F : 98.6 to 102 F. 
t Lies quietly 


has drawn up the points emphasized by Adams and Berger in table 4 
[his table is made to include certain other points.*® 

The child with pneumonia has a flushed face; he looks really ill, and 
he is irritable and restless.*® His breathing is abdominal. The child 
with appendicitis is usually pale and lies quietly and his breathing is 
costal. The pulse is higher with pneumonia. Deaver * believes that the 
abdominal tenderness may be made to disappear in pneumonia. 

The pain and tenderness of pvelitis may simulate that of a retrocecal 
appendix. Chills and high and variable temperature are characteristic 
of pyelitis. The finding of pus or motile bacteria in the urine is, of 
course, the clinching diagnostic factor. “It must be remembered that 


painful micturition and pyuria may occur in appendicitis nor does a 


single specimen of urine without pus exclude pyelitis.” 

69. Barillet, M De quelques erreurs de diagnostic dans l’appendicite chez 
l'enfant, Thése de Paris, 1907 

70. Adams, F. D., and Berger, B. J Differential Diagnosis of Lobar Pneu- 
monia and Appendicitis in Children, A. M. A. 79:1809, 1922. 





CHRISTOPHER—APPENDICITIS 541 


Ileocolitis lacks the constant localized tenderness in the right lower 
quadrant. There may be marked prostration but rarely fever. The 
vomiting of gastro-enteritis usually subsides after the stomach is 


emptied, and fever and leukocytosis are generally, though not always, 


missing. Some of the so-called gastro-intestinal disturbances may in 
reality be recurring, mild attacks of appendicitis.** 

Intussusception occurs most frequently in the first 2 years of life. It 
has a sudden onset with periodic attacks of pain, absence of fever, con- 
stipation, blood tinged mucus from the bowels and a tumor. Often there 
may be no local tenderness. 

In acute intestinal obstruction the pain is more severe, there is cessa- 
tion of bowel movements, tympanites, and vomiting which is more 
persistent than that of appendicitis. Respiratory infections other than 
pneumonia may simulate appendicitis. The prodromal stages of acute 
infectious diseases, measles and scarlet fever, and of acute tonsillitis, 
may at first be puzzling, History of exposure is of value here. In 
measles, the Koplik’s spots are important, and the white blood count 
shows a leukopenia, although some contend that in the first four or five 
days the count may be elevated. Typhoid fever generally, though not 
always, has a leukopenia, typhoid bacilli in the stools and a positive 
Widal reaction. Osteomyelitis of the ilium or femur may simulate 
appendicitis, but here pressure on the bone is painful and in the later 
stages, of course, the roentgen ray is of value. I have seen a case of 
transitory acute arthritis of the right hip joint, in which the patient was 
operated on for appendicitis. The surgeon believed that there might be 
an inflamed appendix so situated on the psoas muscle as to cause the 
movements at the hip joint to be restricted and painful. Conversely, in 
1881, H. V. Gibney called attention to mistaking appendicitis for hip 
disease. Psoas abscess may cause diagnostic difficulty. According to 
‘ patients with pericarditis have been operated on for 
appendicitis and this writer further states that there may often be 
abdominal pain in throat infections and in mesenteric lymphadenitis 
which simulates appendicitis. Attacks of colic are paroxysmal and 


Brennemann,‘ 


generally relieved by pressure.*° Numerous other conditions which may 
be confused with appendicitis are mentioned in the literature, and 
include cysts of the mesentery, dermoid cysts with twisted pedicle, intus- 
susception of Meckel’s diverticulum, inflammation of Meckel’s diver- 
ticulum, volvulus, salpingitis, coxalgia, streptococcus peritonitis, 
pneumococcus peritonitis, and gonococcus peritonitis. In the latter 
three, the abdominal disturbance is more widespread. 

Other conditions which may occasion difficulty are, torsion of 
omentum, spondylitis, retroperitoneal abscess in iliac fossa, inguinal 
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or femoral adenitis, distention of the urinary bladder, acute pancreatitis, 
meningitis, pyelonephritis, and vesical calculus and poliomyelitis, helmin- 


thiasis, and the vomiting of acidosis (Bolling). Gellhorn and Winslow 72 


report a case of purpuric colic which simulated appendicitis. The 


abdominal symptoms were present for weeks before the skin eruption. 
Richter,** with considerable justice, makes the discouraging state- 
ment that the diagnosis of appendicitis in infants is usually announced 


at necrops\ lo help to remedy this condition, it will be best to con- 
sider every young child with abdominal pain and vomiting as a potential 


case of appendicitis. ‘It is better to operate on an occasional pneumonia 


thought to be appendicitis, than to let an acute appendicitis go to gen- 
eralized peritonitis.” *” The younger the child, the more frequent the 
confusion with other diseases, the more inaccurate the diagnosis, and as 
a result of this the greater the mortality. It is more common to mistake 


appendicitis for other diseases than vice versa.*® 


Greater Frequency of Perforatio) 
Producing the Higher Mortality 


Abscess Spreading Perit« 


Unperforated 


the 


Per Cent of Per Cent of Deaths, Per Cent of De 
Cases Deaths Cases per Cent Oases per Cent 
, 6.4 5.7 30.4 

6.9 5 Y 53.5 


The problem of appendicitis in the young child is one of diag- 
nosis.** #° The operation should be performed before there is general 
peritonitis or pocketing of pus in numerous places. Acute appendicitis 
in infancy is characterized by the insidiousness of its onset, and by its 
tendency to the rapid formation of gangrene and to perforation. The 
relative inability of the infantile peritoneum to withstand infection is in 

lue to the small size of the omentum. General peritonitis 
common sequel than in the adult. In the young child, 
frequently only few adhesions and scarcely any attempt 
localization. In a perforation of the appendix the chief defense, 
according to Pribam,"* is by speedy absorption of the exudate. Table 5, 
which is taken from Beekman,”* is of interest in this connection. 

Helmholz *° analyzed the cases of fifteen children under 5 years of 

at the Mayo Clinic. Total number of cases, fifteen; deaths follow- 
ing operation, three; deaths in which there was no operation, four ; cases 
with appendiceal abscess, five; cases with general peritonitis, nine; 


mortality of the fifteen cases, 47 per cent. Boulanger ™ collected 


Gellhorn, ind Winslow, K Northwest Med. 2:81, 1910 
Pribam, B Zentralbl. f. Chir. 51:1°064; abstract J 


\ 
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seventy cases, in which the children, under 5 years, were operated on 
with twenty-seven deaths, a mortality of 38 per cent. Table 6 from 
Beekman ** shows the mortality of the different forms at the various 
years. 

In the forty-three cases there were eleven deaths, or a mortality of 
25.6 per cent. 

\n analysis of seventy of the cases under 2 years collected by Abt ™ 
appears in table 7. 

In 1906, Kirmisson ** collected twenty-five cases of appendicitis 
under 5 years, and found that only six patients recovered—a mortality of 
76 per cent. 

\Vhile not directly connected with the subject of acute appendicitis, 
there may be mentioned the views of McGuire, who believes that 
appendicitis occasionally is the cause of acidosis in children. He 
advised appendectomy in children, when hygienic and dietetic treatment 
have been exhausted without relief, and when no other focus of infection 

he discovered. He believes that the roentgen ray has some value in 

king the diagnosis. 

\lany writers have called attention to the apparent improvement 

occurs after a perforation of the appendix has taken place.’ 
‘refers to this as the “period of deceptive calm.” 

it goes without saying that in suspicious cases no drugs or cathartics 
uld be given to reduce pain. ‘No child with abdominal symptoms 

receive a cathartic until the possibility of appendicitis has been 
luded.””. Moynihan *® makes a plea for the curbing of the “philo- 

irtic propensities of motherhood.” Cathartics undoubtedly precipi- 
erforation in many cases.°* 
In 1897, Karewski ** in his classical paper on this subject, recom- 


mended early operation, and this view was echoed by Riedel in 1907.7" 


Since then, opinion has been virtually unanimous in advising immediate 
operation.** ## Early operation for appendicitis is more important in 
infants than in adults.*® The younger the child, the greater the urgency 
of the operation. 

\Vhile on the operating table, the child’s body warmth should be main- 
tained. The simplest operation possible should be done,”® but gentleness 
should not be sacrificed to speed. The gridiron incision of McBurney 
is the incision of choice. Richter ** believes that the danger of a secon 

74. Kirmisson, quoted by Vincent: Rev. de chir. 34:44 1906. 

75. Moynihan, B. G. A., quoted by Bolling: Brit. M. J. 1:733, 1921. 

76. Karewski: Deutsche med. Wehnschr., 1897. 

77. Riedel: Miinchen. med. Wehnschr. 54:2365, 1907. 

78. Marvel, E.: Arch. Pediat. 29:366, 1912. Ritterhaus: Beitr. z. klin. chir. 
94:299, 1914. 

79, Rees, W. A.: Brit. M. J. 1:1460, 1911. 
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dary hemorrhage is greater in a drained right rectus incision than in a 
muscle splitting incision, although the former incision must frequently be 
employed in female children or when there is some doubt as to the diag- 
nosis. The advice of Finney ** sums up the best current opinion. The 
appendix should always be removed, except in cases of large localized 
abscesses when its removal would entail extensive soiling of the perito- 
neum. In the latter condition, the abscesses are simply to be drained and 
if necessary the appendix may be removed at a later operation. The drain- 
age should be adequate. Dental rubber dam or soft rubber tubes are to be 
employed. The wound should not be closed too tightly around the 
tubes.*° Lilienthal *° reports the case of a gangrenous appendicitis com- 
plicating hernia, occurring in a premature child after birth. The truss 
had caught the appendix and caused it to become inflammed. The sur- 
geon in this case made no attempt whatever to close the wound, and 
recovery ensued. Deiss ** believes that many fecal fistulas are caused 
by leaving the appendix in and simply draining and also by unsatis- 
factory closure of the appendix stump. Richter ** maintains that to 
leave a sloughing appendix behind is to invite disaster. When operating 
in the presence of a spreading peritonitis, the appendix should be 
removed with the least possible disturbance to the abdominal viscera. 
The inflamed peritoneal surfaces should be handled as little as possible. 
If possible, small laparotomy pads should be used to protect the relatively 
unaffected peritoneum. If it may be done easily, the appendix stump 
should be inverted with a linen suture, otherwise it should be strongly 
ligated with chromic catgut. Multiple drainage incisions are inad- 
visable.*? Ether is the anesthetic of choice. 

In the postoperative treatment, the body temperature should be main- 
tained and the patient kept as quiet as possible. Kelly ** places the child 
on a Bradford frame. The Fowler position is generally best. Fluids 
and nourishment must be given promptly. [Enteroclysis is not well 
tolerated in the child,*’ and the best solution of this problem is the giving 
of hypodermoclyses of 3 per cent glucose solution as recommended by 
Bolling (footnote 4, reference 3). Lavage with weak soda solution is 
useful in vomiting and gastric dilatation. Distention is treated by stupes, 
the electric pad and pituitary extract. Enemas are withheld entirely in 
the bad cases, or are given only with greatest caution and with low pres- 
sure. In desperate cases of ileus, the sewing of a catheter into the small 


bowel for intestinal drainage as advised by Blake ** is to be tried. 


80. Lilienthal, H.: Gangrenous Appendicitis Complicating Hernia, J. A. M. A. 
51:754 (Aug. 29) 1908. 

81. Deiss, quoted by Abt: Inaugural Dissertation, 1908. 

82. Short, A. R.: Brit. J. Surg. 8:171 (Oct.) 1920, 

83. Blake, J. A.: Ann. Surg. 79:710 (May) 1924. 
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CONCLUSIONS 
1. The most important factors in making the diagnosis of acute 
appendicitis in children under 5 years are (a) elicitation of tenderness in 


the right lower quadrant, (b) leukocytosis, (c) rigidity in the right lower 


quadrant, and (d) abdominal pain, named in order of their value. 


2. The diagnosis may be extremely difficult. 

3. Acute appendicitis occurring in patients under 5 years 1s character- 
ized by rapid progress to perforation and gangrene, and has a high 
mortality. 
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Correspondence 


CONTRIBUTION TO THE RICKETS-TETANY PROBLEM 


To the Editor:—In the American Journal of Diseases of Children 31:265, 
appeared what purported to be an abstract but which was, in point of fact, a 
criticism of a paper of mine entitled “Contribution to the Rickets-Tetany 
Problem,’ which appeared in the Monatschrift fiir Kinderheilkunde, 31:129, 
1925. I feel that I should not allow this criticism to pass without comment in 
justice to myself and to the clinic with which I have the honor to be con- 
nected. The abstract, being brief, is reproduced here. 

“This is a discussion, chiefly theoretic, based largely on short abstracts from 
the work of other men, attempting to relate the problem of rickets to the 
pancreas. The basis of the reasoning is the finding that in tetany as well as in 
insulin poisoning, there is hypoglycemia. 

The article contains few experimental or original observations.” 

I should like to say that, in the original paper, an attempt was made to 
examine the literature which has accumulated with regard to certain phases 
of the rickets-tetany problem from a new point of view, namely, the possible 
role played by the pancreas in the production of the before-mentioned con- 
ditions, but this paper was not by any means simply a recapitulation of the 
work of other men. The conclusions which were drawn were based on studies 
which were made by me as follows: 

1. The effect of atropin on the blood sugar, blood calcium, galvanic irritability 
and amylase output in rickets and tetany. 

2. Amylase output in tetany. 

3. The effect of insulin on the blood sugar, blood calcium amylase output 
and galvanic irritability in normal children. 

The effect of sugar on electric irritability and blood calcium in tetany. 

5. The seasonal changes in the amylase output in children. 

. The amylase output in rickets. 

Blood sugar level in tetany. 

As far as I am aware from a very extensive study of the literature, no one 
has undertaken any investigation of the problems enumerated in the foregoing, 
from 1 to 5 inclusive, under similar conditions. There have been data already 
reported concerning heads 6 and 7, but since they seemed closely connected 
with the original work which I did, I repeated them and included a report of 
the results in my paper. 

It will be seen from what I have said that the before-mentioned paper is 
largely the result of original work, and that the investigations of others have 
been presented only in order to confirm the point of view which I have taken 


and to render the paper complete. 


CHARLES WALTNER, M.D., 
Johns Hopkins Hospital, Baltimore. 





News and Comment 


ARCHIVES OF DISEASES IN CHILDHOOD 


We are in receipt of the first number of the Archives of Diseases in Child- 
hood, issued by the British Medical Association. The editors of this journal 
are Hugh Thursfield, D.M., F.R.C.P., and Reginald Miller, M.D., F.R.C.P., with 
the help of H. C. Cameron, M.D., F.R.C.P.; H. A. T. Fairbank, D.S.O., MLS., 
F.R.C.S.; Leonard Findlay, D.S.C., M.D.; A. Dingwall Fordyce, M.D., F.R.C.P. 
(Edin.); C. Max Page, D.S.O., M.S., F.R.C.S.; G. F. Still, M.D., F.R.C.P.; 
John Thomson, LL.D., M.D., F.R.C.P. (Edin.), editor of the British Medical 
Journal. We trust that this journal will meet with the success which one could 
expect from the high character of its editors and from the association which 
publishes it. 





INFANT WELFARE REPORT, MALAY STATES 


The annual report for the year 1924 of the infant welfare at Kuala Lumpur, 
Federated Malay States, shows an attendance for the year of 9,106 infants, 
3,193 children and 4,039 women, making 16,238 in all. Of these, there were 11,300 
Chinese, 3,369 Tamils and 582 Malays. 





GERMAN PSYCHOTHERAPEUTIC MEDICAL CONGRESS 


The German General Medical Congress for Psychotherapy will meet April 
17-19, 1926, at Baden-Baden. Among other papers will be discussion of 
psychotherapy in pediatrics by Professor Gétt of Bonn and Professor Hasler 
of Munich. 





AMERICAN PEDIATRIC SOCIETY MEETING 


The American Pediatric Society will hold its 1926 meeting at Niagara Falls, 
May 31, June 1 and 2. 





BIBLIOGRAPHY ON PEDIATRICS 


We are in receipt of a new periodical from Belgium, the first volume of 
which appeared under “Repertoire bibliographique sur pediatrie” in 1925. This is 
a bibliography of articles on pediatrics appearing in the literature. The first 
number of “Pediatrie,” a continuation of the former, contains abstracts of 
articles. These volumes are published by Oeuvre nationale de l’enfance. 





ANNUAL CLINIC, IOWA 


_ The physicians in the state are invited to attend the annual clinic of the 
College of Medicine of the State University of Iowa at Iowa City, April 
13-14, the clinic to be conducted by Dr. Campbell Howard, formerly professor 











550 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


of medicine at the state university and now at McGill University, Montreal, 
and by Dr. McKim Marriott, professor of pediatrics at Washington University, 


St. Louis 


APPOINTMENT TO ILLINOIS POST-GRADUATE 
MEDICAL SCHOOL 


Dr. Ralph H. Kuhns, formerly instructor in pediatrics at the University of 
California, San Francisco, has been appointed professor and director of the 
department of pediatrics at the Illinois Post-Graduate Medical School and 
West Side Hospital, Chicago 








Abstracts from Current Literature 


Anatomy and Physiology 


RENEWAL OF THE Boop. A. LicHTENSTEIN and A. J. L. Terwen, Deutsch. 
Arch. f. Klin. Med. 149:102, 1925. 


Litchenstein and Terwen found 135 mg. of urobilin per day and 111 mg. 
per hundred grams of feces as the average, and 200 mg. per day as the 
maximum, in the feces of fifteen healthy persons. The excretion varies from 
day to day. Normal urine contains less than 1 mg. per day. Estimating the 
amount of blood in a normal adult (70 Kg.) at 3,500 Gm., with a hemoglobin 
content of 14 per cent, and figuring on the production of 21.1 Gm. of urobilinogen 
from 21.9 Gm. of hematin (contained in the amount of hemoglobin specified), 
and on the elimination of 150 mg. of urobilin per day, the whole plood is 
renewed in 140 days or less. (Eppenger concluded, from the secretion of 
bilirubin, in sixty to forty-three days.) They compare this normal speed of 
destruction with that of any given subject and call the ratio an index of the 

70 100 Ur 
“molting” of the blood. Its formula is: — X — xX 

ic Hb 150 
srams; Hb. = percentage of hemoglobin; Ur. = daily excretion of urobilin in 
milligrams). Other signs of increased wastage are the supravitally stained 


substance in more than 0.5 per cent of the erythrocytes, and the increased 


ilirubinemia. 
bil eames [Arcn. Patu.] 


(P= weight in kilo- 


Tue INFLUENCE OF THE SPLEEN ON IRON METABOLISM. ERNst Laupa, Wien. 


Arch, f. inn. Med. 11:293, 1925. 


The iron content of the various organs, particularly the liver, of the splen- 
ectomized rat was in no way altered from the normal on account of the 
splenectomy. 

Generalized siderosis takes place only if there is actually pernicious anemia 
present. In the rat experiment, it cannot definitely be shown that the spleen 
has any influence whatsoever on iron metabolism in the organs and tissues. 


ScuLutTz, Minneapolis. 


PoOSTEMBRYONAL DEVELOPMENT OF THE HUMAN Butpus OLFAcToRIUS. WEISS- 
LORENTIN and BruNNER, Ztschr. f. Hals-, Nasen- u. Ohrenh. 12:367, 1925. 


At birth, bulbus olfactorius is anatomically fully developed, although the 
layers are not all well differentiated. Regressive changes occur later in the 
mitral cells and ventricle rests. The regressive changes in the mitral cells are 
probably dependent on similar changes in the olfactory mucosa. The cause 
of changes in the ventricle rests is unknown, as is disappearance of the Koerner 
cell layer of the cerebellum in later life. eo 

-EWY, Chicago. 


Pathology, Bacteriology and Biochemistry 


HEREDITARY ABNORMALITIES OF VISCERA; KIDNEYS, IN DESCENDANTS OF ROENTGEN- 
Rayep Mice. H. J. Bacc, Am. J. Anat. 36:275, 1925. 


[he visceral abnormalities in the descendants of a group of mice treated 
with comparatively light doses of unfiltered roentgen rays on five consecutive 
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days are mainly defects of the kidney, which may vary from a partial to a 
nearly complete atrophy of one kidney, to the congenital solitary kidney con- 
dition, and to complete absence of both kidneys. The right or left kidney 
may be affected with equal frequency, and there is apparently no sex difference 
in this respect. Animals with the congenital absence of both kidneys are born 
alive and are apparently of average weight and development in other respects, 
They live for about twenty-four hours. Blindness and various defects of the 
limbs, syndactylism, polydactylism, and especially club feet, are closely asso- 
ciated with abnormalities of the kidneys. One instance of situs inversus 
viscerum has been noted. Embryologic studies of young from strains with 
a high incidence of visceral abnormalities have shown that these defects are 
associated with blood extravasations, especially in the liver and testes, which 
are similar to those extravasations closely associated with the production of 
blindness and club feet. Selection has greatly increased the number of animals 
with visceral abnormalities in the experimental lines. The visceral defects 
are definitely inherited, are recessive to the normal, and when considered as 
one of the manifestations of a general tendency to abnormal structure, they 
approach the mendelian expectation in behavior. [Arcu. Patu.] 


VIABILITY OF BACTERIUM TyPHOSUM IN Ice CrEAM. M. J. PRucHaA and J. M. 
BRANNON, J. Bact. 11:27, 1926. 


One gallon of ice cream mix was sterilized, inoculated with B. typhosum 
and incubated until the bacterial count was about 25,000,000 per cubic centimeter. 
The mixture was then frozen and immediately put into the hardening room. 
It was kept at a temperature of about —4 F. Samples taken at various intervals 
showed a constant decrease in the number of organisms. At the end of two 
years and four months, after freezing, the presence of living typhoid organisms 
could be demonstrated 

It is evident that low temperatures such as are used for storing ice cream 


are not to be relied on in destroying typhoid germs in ice cream. 


MoRPHOLOGICAL AND PHYSIOLOGICAL VARIATIONS IN THE DESCENDANTS OF A 
S1ncLE DipHtTHERIA Bacittus. Minor J. Crowe tt, J. Bact. 11:65, 1926 
From a study of pure line strains obtained by the isolation of a single 

organism, Crowell draws the following conclusions: 

1. Morphologic types of the diphtheria bacillus have no hereditary signif- 
icance and have no relation to virulence. 
2. The descendants of toxic diphtheria organisms may be either toxic or 
nontoxic. 
3. The nontoxic strains are direct mutations from the toxic strains 
4. The nontoxic strains are permanently nontoxic. 
WESTLUND, Chicago. 


rT 


[HE PropucTION OF ALBUMINURIA BY RENAL VASOCONSTRICTION IN ANIMALS 
AND IN MAN. Isaac Starr, Jr., J. Exper. Med. 48:31, 1926. 
Experiments designed for the study of a possible association of renal vaso- 

constriction and albuminuria were carried out with the following results: 


1. Intact rabbits receiving epinephrine intravenously exhibited albuminuria. 
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2. Intravenous injection of epinephrine in anesthetized dogs, whose intestines 
and spleen had been removed, caused albuminuria precisely similar in onset 
and course to that produced by compression of the renal artery. Operation 
alone caused no albuminuria in the majority of the dogs when care was taken 
to avoid exposure, cooling, or trauma to the kidneys. Some showed a slight 
albuminuria which cleared up in ten to fifteen minutes, and in a few albuminuria 
persisted throughout the experiment. 

3. Transient albuminuria followed inhalation of carbon dioxide, and likewise 
bleeding in dogs. 

4, Cats aroused to fright or anger showed albuminuria. (Emotional excite- 
ment is believed to cause increased liberation of epinephrine.) 

5. Transient albuminuria followed administration of epinephrine in men, when 
signs of renal vasoconstriction appeared, but was absent when signs of renal 
vasoconstriction were lacking. 

Pathologic examination failed to reveal change in the kidneys of the dogs 
sufficient to account for the results. 

The author states that the observed facts may be explained by the concep- 
tion that renal vasoconstriction causes increase in the duration and extent of 
the normal intermittent interruptions in glomerular circulation. Permeability 
of the glomerular membranes is so increased by these lengthened interruptions 
that when blood flow is reestablished, albumin escapes. He believes that this 
conception may apply to those albuminurias in man which result from excessive 
muscular exercise or emotion, or which are produced reflexly. It may explain 
the occurrence of albuminuria in normal people and in healthy animals. Its 


possible relation to orthostatic albuminuria is discussed. 


THYMECTOMY IN THE RABBIT. CHESTER M. VAN ALLEN, J. Exper. Med. 48:119, 


1926. 


It was desired to determine whether the thymus could be completely removed 
from rabbits of certain ages without producing any serious disturbance of health 
which would interfere with their use in other experiments, or complicate the 
interpretation of results. 

By an operation which is described in detail, the thymus was removed from 
fifty male rabbits, thirty-six of which were between 1 and 2 years old, eight 
which were 3 years old or more, and six were between 4 and 6 months. From 
ten to twenty-two days later, thirty-six of the surviving animals were inoculated 
with tumor or Spirochaeta pallidum and the others were kept as controls. 
Twenty-nine of the thirty-six inoculated animals survived, and were observed 
for periods of from two to seven months. The majority of the uninoculated 
rabbits were observed for approximately three months. 

The study of the effects of thymoprivia was limited to observations on 
the general physical condition and reaction to disease. The results of observa- 
tion on the effect on reaction to disease is to be reported elsewhere. 

Results: There was an operative mortality of 10 per cent, with an additional 
loss of useful animals, due to secondary complications, amounting to 16 per cent. 

Removal of the thymus produced no appreciable effect on the general health 
or state of nutrition of the animals during the period of observation. The 
author states that it is not to be assumed that thymoprivia in rabbits is 


entirely without effect. McCiure, Evanston, Ill 
iC , » Vans ’ : 
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ELectro-EnposmMosis THROUGH MAMMALIAN Serous Membranes. III, Tue 
RELATION OF CURRENT STRENGTH AND Speciric RESISTANCE TO Rate of 
Liguip Transport, Transport Rate with Serum, Stuart Mupp, J. General 
Physiol, 9:361 (Jan.) 1926. 


The rate of electro-endosmotic flow of fluid through animal serous membranes 
bathed in buffer solutions of varying types and pu was proportional to the 
strength of the current used, The mean rate of transport when these mem- 
branes were bathed in serum was about 0.25 cm. per minute per milliampere, 
Since the functional activity of glands is known to be accompanied by electric 
current flow, the author believes that these data indicate that electro-endosmotic 


effects are a factor in glandular secretion, Hoac, New York 
AG, i ork, 


PHYSIOLOGIC ACTION OF LIGHT. IJ. DEPRESSION OF ARTERIAL BLoop PRESSURE. 
III. Errects oN ARTERIAL BLoop Pressure or Direct [RRADIATION OF BLoop 
in Vivo. IV. Errects 1n Boop or IRRADIATION IN Vivo. C. J. Reegp, 
J. Physiol. 74:511, 518, 525, 1925 


Reed found that a beam of light of approximately 100 f. c. intensity, when 
directed into one or both eyes of a dog under ether anesthesia will cause a 
pronounced depression of arterial blood pressure. A beam of light from a 
carbon arc employed in the same manner and giving a total intensity of 1,250 
faradic current will produce a more profound depression of blood pressure. 
More intense light does not produce a change of proportionate magnitude but 
induces the same degree of change somewhat more rapidly. This effect is not 
wholly due to nervous factors since bilateral vagisection and section of the 
optic nerve do not abolish or prevent the effect, although the latter operation 
does modify it considerably. No positive evidence was obtained that photo- 
chemical decomposition liberated any depressor substance into the blood stream. 
Short ultraviolet rays were not present in either of the two sources of light 
employed. 

Reed states that direct irradiation of blood circulating through a quartz 
tube iriterposed in an artery will cause a massive depression of general arterial 
blood pressure. Animals sometimes die from the shock even when anesthesia 
has been discontinued. This result may be obtained in irradiation with a carbon 
arc rich in ultraviolet or with a spectrum from which infra red rays have 
been filtered (longer than 7,000 Angstr6ém units) or ultraviolet rays below 
3,300 Angstrém units. The differences between results obtained with these 
three spectrums are not pronounced. 

A beam of light of approximately 4,000 faradic current intensity projected 
from the positive electrode of a carbon tungsten arc lamp operated on a 110 
volt direct current circuit at 4 amperes and condensed through a quartz lens 
was directed by Reed on a quartz tube interposed in the carotid artery so that 
the blood flowing through the tube was irradiated directly. Minor changes in 
hemoglobin percentage and in erythrocyte count occurred in both irradiated and 
control dogs to about the same degree so that it is probable that the increase 
was due to concentration of the blood. There was an absolute leukopenia, a 
lymphopenia but a relative lymphocytosis. The changes were not due to the 
anesthetic or to shifting of leukocytes. All available evidence indicates that 
photodynamic effects are, biologically, stimulators of oxidation; and it is sug- 
gested that rays constitute one means of accelerating metabolism, which may, 
however, proceed to a degree of intensity that is destructive. 


[Arcu. Patu.] 
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Aw InvestiGATION INtTo THe EttoLocy or Dentat Caries, IV. Accessory 
Factors IN DentaL Cartes (1) Reaction or THE SAttva. (2) Acip 
ResistANCE OF TeetH. (3) Bactertotropic Action or SALIVA, JAMES 
McIntosuH, W. Warwick JAmMes and P. Lazarus-Bartow, Brit. J. Exper. 
Path, 6:260 (Oct.) 1925, 


The saliva was more acid in persons subject to dental caries than in those 
who were immune, The experiments devised to show that teeth have varying 
powers of resisting acid were inconclysive, The saliva may contain agglutinins 
against B, Acidophilus odontolyticus but in small and probably unimportant 
amounts. They could not demonstrate any appreciable bactericidal action of 


saliva against the same organism, _—_— 


Tue INFLUENCE OF THE CONSTITUENTS OF THE THYMUS GLAND CELLS ON THE 
GrowTtH OF YOUNG OrGANISMS. Y. MiyaGAwa and K. Wapa, Sc. Rep. 
Govt. Inst. Infect. Dis., Tokio 3:42, 1924. 


Following intraperitoneal injection into young white rats and dogs of the 
cell constituents of calf’s thymus, there is a remarkable increase of weight when 
small doses (0.05 Gm. per kilogram) are administered; with larger doses 
(1 to 2 Gm. per kilogram) growth and development are retarded. Control 
injections of other organs are without effect except in the case of the thyroid 
in which, with sufficient doses, growth is retarded. While admitting that these 
results may be explained as due to the action of specific constituents, the writers 
believe the main effect to be due to the direct action of the cell constituents, 
after absorption into the circulation, on the homologous gland —thymus or 
thyroid — with facilitation or retardation of its function. a 

H. E. Eccers. 


Nutrition 


THE RELATION OF THE ENDOCRINE GLANDS TO THE TEETH IN RICKETS. WILLIAM 
G. Warp, M. J. & Rec. 122:743 (Dec. 16) 1925. 


The author states that rickets is caused entirely by an endocrine unbalance 
inherited from the mother. In rickets, together with the bone lesions, we find 
delayed dentition, also that the teeth rapidly decay. The endocrine glands 
prominently identified in the development and protection of the teeth are the 
thyroid, parathyroid, pituitary, gonads, suprarenals and thymus. These glands 
also govern the calcium content in our bodies. The thymus gland has been 
found atrophied in cases of rickets and marasmus. Ward also states that 
rickets is not due to a deficiency in diet, but to a deficiency of the endocrine 
glands which control the retention of calcium salts in the body. The beneficial 
results reported from treatment by cod liver oil, roentgen ray, violet ray, the 
Quartz lamp and sunshine are due really to the stimulation of the endocrine 
glands. The rays also by their stimulation of the glands raise the blood calcium. 


WILLIAMSON, New Orleans. 


A New MetHop For CONCENTRATION OF BACILLI IN TuBeRCULoUs Mik. S. R. 
DovcLas and L. J. MEANWELL, Brit. Exper. Path. 6:203, 1925. 


A method of concentration is described by which the microscopic examina- 
tion of milk for tubercle bacilli is made more reliable. Briefly, the method 
consists in shaking the milk with oil before the addition of the fat solvent 
(ether). Practically all the bacilli suspended in the fluid are collected in the 
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zone between the oily and watery layers. Of thirty samples of tuberculous milk, 
twenty-six were positive microscopically by this method, while by the routine 
method tubercle bacilli were demonstrated only ten times. 

[Arcu. Patu.] 


SEROCHEMICAL INVESTIGATIONS ON FastinG ANIMALS. MASASHI NAKAMMA, 
Jahrb. f. Kinderh. 108:195 (April) 1925. 


The investigations were undertaken in order to determine what pathologic 
changes take place in the fasting state because these results would throw some 
light on what changes probably occur in certain nutritional disturbances, partic- 
ularly intoxication and decomposition, in which a definite relationship to hunger 
exists. Rabbits, both adult and young, were used in the experiments, and 
numerous tables and curves are given in the article to show the results of 
each individual experiment. 

The conclusions were summed up as follows: 

1. An increase of the antitryptic power in the serum occurs in fasting rabbits, 
especially pronounced toward the close of the hunger period. 

2. At the onset and in the middle of the hunger period, there is a slight 
increase in nonprotein nitrogen; but toward the end, especially in the pre- 
mortal state there is a very marked increase. 

3. Repeated oral and parenteral administration of egg white or normal rabbit 
serum showed no influence on the antitryptic power nor the nonprotein nitrogen 


4. The titer of various antibodies; precipitin, hemolysin, hemagglutinin and 
typhoid agglutinin, was, in general, lower and their disappearance faster in 
the fasting animals than in the control animals, also in each case except with 
precipitin the titer was slightly lower and fell off more rapidly in young 
than in adult rabbits 

show a slight permeability of the intestinal wall 
animal the greater the permeability to foreign protein. 

7. In adult as well as in baby rabbits, the permeability of the intestinal 
wall to foreign protein is definitely increased, and the younger the animal 


the greater the increased permeability. 


8. When the fasting period is terminated, the increased permeability subsides 
7 


and gradually returns to the normal state. 


PARMELEE, Chicago. 


PoIsONING D1 ro WomAN’s Mitk. Tosniwo TANAKA, Mitt. a. d. med. Fak, 


Iniv. Kyushu Fukuska 9:1, 1924. 


The so-called poisoning due to woman’s milk is seen only in breast fed 
children. It improves early when breast feeding is given up. Return to breast 
feeding from the same nurse causes an aggravation of the symptoms. The 
symptoms have occurred in children aged from 2 months to 14 months, partic- 
ularly in those who are teething. The symptoms are diarrhea, vomiting, sud- 
denly appearing cerebral symptoms, loss of weight, pallor, delirium. Dyspepsia 
may last from one day to one month, after which follows delirium, irritability 
and restlessness. The children become apathetic; the eyeballs react slowly, 
the eyelids are ptosed bilaterally. This clears up if breast feeding is dis- 


continued. When breast feeding is continued the eyeballs turn upward; 
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strabismus may occur. The child loses ability to walk, creep, sit or hold up 
its head; ataxia is noticed when the child grasps its toys. The extremities 
become weak; patellar reflexes disappear and choreiform-athetotic motor 
symptoms occur. Coma follows, and spastic paralysis of the extremities or 
facial paralysis is frequent. Death may follow. If breast feeding is stopped, 
the symptoms disappear rather quickly except the ptosis and muscular weak- 
ness which clear up slowly. This disease resembles the polioencephalitis 
hemorrhagica, described by Wernicke in his textbook on brain diseases, but 
is observed in Japan in children only who are breast fed. 
EHRMANN, Chicago. 


Prenatal Conditions 


Accessory Lopes OF THE Liver. T. S. Cutten, Arch. Surg. 11:718, 1925. 

Cullen reviews the literature on anomalies in size, position and lobulation 
of the liver, giving summaries of a large number of cases. He reports a 
case of an accessory lobe springing from the surface of the gallbladder possess- 
ing its own pedicle in which were branches of the hepatic artery, hepatic vein, 
portal vein and hepatic duct. There are only two similar cases on record. 
The article is well illustrated by Max Brédel, who contributes an explanation 
of the gross and microscopic picture of the specimen. 


NITAL DEFICIENCY OF THE PERICARDIUM. R. L. Moore, Arch. Surg. 11:765, 


Sixty-four cases are on record, and forty-two are presented in summary 
in this article. In only one case was the defect right sided. In a large number 
adhesions existed between the heart, pleura, diaphragm and thoracic wall. 
These defects were associated with anomalies elsewhere in the body in six 
cases. A case of a right-sided defect in a dog is reported. 

N. Enzer. 


Pathologic Anatomy 


INTERAGGLUTINATION OF MATERNAL AND FETAL BLoop IN RELATION TO ECLAMPSIA. 
CaTHALA and LERAsLe, Rev. franc. de gynéc. et d’obstét. 20:577, 1925. 


Cathala and LeRasle found in ninety-two cases of normal pregnancy that 
the blood of the mother and of the new-born infant were of different groups 
in twenty-five; thus there was blood incompatibility in 14 per cent. Of the 
twenty-nine cases with pregnancy complications, the blood groups were different 
in the mother and fetus in only 20 per cent. Blood incompatibility was manifest 
in three of twenty-one pregnant women with albuminuria; in one of four with 
eclampsia and in one of three with uteroplacental hemorrhage. Evidently 
incompatibility of the maternal and fetal blood is not responsible for eclampsia 
or other complications in pregnancy, as in the majority of the toxemias of 


regnancy investi ; iso- tination. 
pre; y investigated there was no iso-agglutination [Arcu. Patu.] 


ACROCEPHALOSYNDACTYLIA. J. DE Bruin, Nederlandsch Tijdschr. v. Geneesk. 
69: 2380, 1925. 


The author describes in detail two children with a very rare complex of 
congenital deformities of head, eyes and extremities, to which Apert, in 1906, 
gave the name of acrocephalosyndactylia. The first child was 7 weeks old, 
the second 4% years. The article is supplied with a number of fine photographs 


and roentgenograms. Van CreveLp, Amsterdam 
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Diseases of the New-Born 


PHYSIOLOGIC PIGMENTATION OF THE NEw-Born. Hines M. Roserts, J. M. A. 

Georgia 15:4, 1926. 

The study of the spinal fluid and blood serum of 423 new-born infants is 
reported. Bilirubin was found to exist constantly in both, and in the spinal 
fluid gave a definite xanthochromia varying in intensity from a pale to a 
deep yellow. The presence of this pigment is not dependent on the existence 
of macroscopic blood in the spinal fluid, although it is undoubtedly intensified 
by it. The author reported the incidence of 14.1 per cent intracranial hemor- 
rhage in this series, and stated that it was his opinion that icterus neonatorum 
is not dependent on the presence of blood in the spinal fluid. He concludes 
that xanthochromia of the spinal fluid in the new-born is a physiologic condi- 
tion, and is in no way related to hemorrhage or to other pathology in the central 
1ervous system. Its presence is additional evidence of a general blood destruc- 
tion beginning in the fetus and continuing for a time after birth. 


MasHBurN, Atlanta. 


Bioop Groups IN MoTHERS AND CHILDREN. V. OHNESORGE, Zentralbl. f. Gynec. 

49:2884, 1925. 

Ohnesorge’s data include 302 women and 250 children (including nine pairs 
of twins). The congruence or incompatibility in the blood groups in mother 
and child seems to have no connection with the development or sex of the child 
nor with the toxicoses of pregnancy. He tested the corpuscles from ten fetuses 
of the fourth to the sixth months. There was no agglutination in seven cases. 
Two fetuses of the fourth and one of the fifth month belonged to group II. 


[ArcH. Patu. 


\DIPONECROSIS SUBCUTANEA NEONATORUM (SO-CALLED SCLERODERMA). W,. L. I 


Caro, and F. vAN per ZANDE, Nederlandsch Tijdschr. v. Geneesk. 69: 1317, 


1925. 


In this article, a description is given of a child, on whom, three weeks after 
birth, a swelling of the skin in the back developed, which resembled an 
infiltration of the subcutaneous tissue. The swelling, of a bluish color, soon 
appeared also at other places of the skin, partly symmetric. They caused no 
pain on touching and did not show fluctuation. There was no fever. 

After frequent convulsions, the child died when 39 days old. The child was 
asphyxiated when born, and during the first three weeks he had shown no 
abnormalities, only occasional nose bleed. Elephantiasis, lipomas, sclerema 
adiposum neonatorum, sclerema neonatorum and _ scleroderma neonatorum 
could be excluded, the latter chiefly by a thorough microscopic and micro- 
chemical investigation by Carol. After investigation of a piece of the skin, 
the diagnosis, fat necrosis with fat splitting, with reactive inflammaton and 
resorption was made. At necropsy, pneumonia lobularis dextra, bronchitis 
mucopurulenta, was found. 

The name of adiponecrosis subcutanea neonatorum was given to the disease. 
In accordance with former investigators, the principal cause is ascribed to 


c a. y 
traum Van Crevetp, Amsterdam. 
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TRANSMISSION OF ANTITOXIC IMMUNITY INTO THE SYSTEM OF THE NEW-BoRN 
Cup THroucH Lactation. T. Ixepa, Sc. Rep. Govt. Infect. Dis., Tokio 
3:27, 1924. 


Examination of the blood of a colt, new-born from an immunized horse, 
was found to contain only a minimal quantity of diphtheria antitoxin. Follow- 
ing nursing from the immune mother the antitoxic content rose markedly, 
hence the author deduces that the immunity is transferred by the milk rather 
than via the placenta. It was found impossible to transfer antitoxin in milk 
through gastro-intestinal absorption to animals of heterologous species. 


H. E. Eacers. 
Acute Infections 


TRopICAL SPRUE IN A CuHILp Srx YEARS OF AGE. GERTRUDE JOHNSON and F. J. 
BremicAM, Bull. Battle Creek Sanitarium and Hosp. Clin. 21:1, 1926. 


A case of tropical sprue is reported in a child, aged 6 years, including 
animal inoculation of Monilia psilosis both from the patient and from the 
necropsied animal, with photomicrographs of the parasites as stained in tissue. 
The symptoms were those of fever with acute diarrhea, weakness, loss of 
weight, and no pain, which continued into chronic diarrhea over a period of 
five months, alternating with constipation. The stools were unusually bulky, 
whitish in color, pultaceous, yeasty, foamy and had the odor of sour spoiled 
cheese. The patient had ulcers in the floor of the mouth and the under surface 
of the tongue which healed and recurred. The tongue was coated. Weight of 
the ld was 27% pounds. The treatment consisted of cleansing enemas 
follo by liquid culture of B. bulgaricus and B. acidophilus to retain; 
3 ounces of the same by mouth three times a day. The diet consisted of 
acidophilus buttermilk and bananas; a glass of buttermilk every hour and 
six to twelve bananas daily; later green leafy vegetables and baked potato 
were added. One drop of iodine three times daily and increased to sixteen 
drops three times daily was begun later. Autogenous vaccine every third day 
was given but not until the child had shown marked improvement. Eight 
months after treatment was begun, the child seemed normal in height and 


The stools also seemed normal. . 
e stools also seemed ” ExuRMANN, Chicago. 


THe PRINCIPLES OF IMMUNITY APPLIED TO INOCULATION AGAINST DIPHTHERIA. 
A. T. Gtenny, J. Hyg. 24:301, 1925. 


The injection of an antigen into a nonimmune animal acts as a primary 
stimulus. Injection into an immune animal acts as a secondary stimulus to 
which the response is greater and more rapid. The potential immunity produced 
by a single injection of toxin continues throughout life although the antitoxin 
content of the plasma is gradually lost. The natural antitoxin content of the 
plasma of normal persons is the result of recurrent stimuli by small amounts 
of toxin, and is variable. Guinea-pigs react consistently to the Schick test because 
they are used at such an early age that they have had little opportunity to acquire 
any degree of natural immunity. Any antigenic response depends on the immunity 
state of the individual as well as on the type of antigen. The true test of a toxoid 
or toxin-antitoxin preparation is the rate at which it immunizes the Schick reactors 


in a population with a high positive rate. Aeverve Lecas 
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OBSERVATIONS ON 6,500 CASES or LOBAR PNEUMONIA AT THE Cook County 
HospPitaAL, Cuicaco. FRANK B. Ke tty, J. Infect. Dis. 38:24 (Jan.) 1926, 


In the seven and one-half years from Jan. 1, 1917, to July 1, 1924, there 
were 6,531 cases of lobar pneumonia at this hospital, with a case fatality of 
36 per cent. 

The case fatality in the individual years varied between 34 and 41.4 per 
cent, with the exception of 1921, when only 26.6 per cent died. The decrease 
in 1921 occurred in both sexes, in negroes and in whites, and in all age groups. 


The death rate from this infection was markedly lower in the entire country 


in that year. There was no significant difference in the case fatality for 
the entire period in the two sexes. 

The case fatality among the negroes was from 5 to 13 per cent below that 
of the whites in the different years. This was due to a lower case fatality 
in the negroes in the “40 years and over” group. The case incidence among 
the negroes in Chicago during this period was apparently twice that of the 
whites. 

The age incidence in the 6,531 cases showed a large number in the “under 


5 years” group, the fewest in the second decennium, with a steady increase 


through the “40 to 49 year” group, followed by a decline so rapid that the 
number in the “60 year and over” group was very small. 

The case fatality was lowest in the “5 to 9 year” group, and from that point 
increased proportionately with the age. 

The greatest number of persons with lobar pneumonia entering the hospital 
during the year was from January through April. The lowest number was 
in August. The greatest case fatality was in October, the lowest in June, the 

iriation throughout the composite year being from 32.4 to 41.8 per cent. 

[There was only 5 per cent difference in the total number of case fatalities 

the separate wards for the entire period. Differences in individual! years 


re not ‘accounted for on the basis of age. 


URTHER STUDIES ON A DIPLOcOCCUS FROM MEASLES. PREVENTION OF MEASLES 
BY IMMUNE Goat SERUM. RutTH TUNNICLIFF and ARCHIBALD L. Hoyne, 
J. Infect. Dis. 38:48 (Jan.) 1926. 


The serum from a goat convalescing from a reaction, produced by the 
inoculation of green-producing measles diplococci, protected rabbits against a 
subsequent injection of infective material from measles. The rabbits injected 
with normal goat serum and those untreated showed some or all of the 
characteristics of measles in rabbits, namely, a rise of temperature, Koplik 
spots and an eruption 

Serum from convalescent goats protected human beings against measles as 
effectively as measles serum from convalescent human beings when injected 
on the first and second days after exposure to measles. 

By intracutaneous tests in normal rabbits, the serum of goats injected with 
diplococci from measles, as well as measles serum from convalescent human 
beings, were shown to neutralize the action of killed measles diplococci, while 
serum of normal goats had no such effect. 

The serum of one immune goat was found toxic to nearly all persons 
injected with it, but after eight months preservation it appears to have lost 
its toxic effect. 

While these experiments do not furnish conclusive evidence of the pro- 
tective value of immune goat serum, they warrant further investigation. 


Kennepy, Rochester, Minn. 
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Pyurta IN INFANTS AND CHILDREN. W. W. AwNoverson, J. M. A. Georgia 
15:9, 1926. 


The author reports eighteen cases, comprising two boys and sixteen girls, 
with the usual textbook picture of so-called pyelocystitis. The patients were 
treated by irrigating the bladder with a 1: 1000 silver nitrate solution. Anderson 
is inclined to look on pyelitis as a primary infection of the bladder rather 
than the pelves and kidneys in a large percentage of children, since such good 
results have been obtained by irrigating the bladder. 


MasusBurn, Atlanta. 


A CoMPARATIVE STUDY OF THE VALUE OF STAINED SMEARS AND CULTURES IN THE 
DIAGNOSIS OF GONORRHEAL VULVOVAGINITIS. Sara A. Scupper, J. Urol. 
14:429, 1925. 


[he diagnosis in cases of vulvovaginitis should depend on smears and 
cultures from the urethra, vulva, vaginal introitus; upper vagina and cervix. 
Smears are best when made with sterile slender cotton swabs which are evenly 
rolled, not rubbed, over sterile glass slides. 

Staining should be controlled by the use of known gram-positive and gram- 
negative organisms such as staphylococci and B. coli. The alkaline modifica- 
tion of Gram’s stain can be so standardized as to give consistent results, if 
standard commercial dyes and acetone are used, if the gram-positive organisms 
used as controls are young and actively growing, and if the work is done by 
trained persons. 

Persistent extracellular, gram-negative, biscuit-shaped diplococci, in freshly 
made and carefully stained films from the genito-urinary tract of children, are 
presumptive evidence of gonococcal infection, even in the absence of con- 
firmatory clinical and cultural findings. The presence of the gonococcus in the 
genito-urinary tract of children is not always attended by positive clinical 
signs: nor is there always a predominance of pus cells in those secretions which 
contain gonococci. Epithelial cells frequently harbor the organisms. 

Negative smears, covering a period of weeks or months with negative clinical 
signs, are consistent with latency, and are not, necessarily, proof of cure. 

The modified Thalmann medium as described by Torrey and Buckell appears 
to be the best differential medium yet devised for the isolation and maintenance 
of gonococci, both for uniform character of growth and for longevity of young 
as well as old strains. 

Normal ascitic fluid, added to the medium at a temperature of 50 to 60 C., 
should be the standard type of enrichment, because it appears to be more 
constant than other serous fluids, both in reaction and in growth stimulating 
quality. Semisolid hormone medium, reaction pa 6.7 to 6.9, to which ascitic 
fluid has been added for enrichment, gives the most uniform results in main- 
tenance of stock strains for periods of four weeks or more. 

The fermentation test is at present the only means whereby the gonococcus 
can be differentiated from other gram-negative diplococci. The gonococcus 
isolated from infant cases ferments dextrose only, and, in this respect, does 
not differ from the adult strains. 

The possibility of an overgrowth of the gonococcus in plates, by other 
types of diplococci (gram-positive in our experience) should be ruled out before 
a case of vulvovaginitis is classed as nonsyphilitic. In thirty cases of gonor- 
theal vulvovaginitis, no gram-negative diplococcus was found which could be 
confused with the gonococcus, either morphologically or culturally. In eighteen 
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has 


negative cases, used as controls, no organism was found which could be classed 


as Micrococcus catarrhalis. 
The smear is still the most reliable criterion of gonorrheal infection, but 
cultural results will be consistently positive if the material is obtained during 


2 of > disease. 
the acute stage of the disease AutHor’s SUMMARY. 


TREATMENT OF PERTUSSIS BY INTRAMUSCULAR INJECTIONS OF ETHER. James E, 
Pottock, New Orleans M. & S. J. 78:450 (Jan.) 1926. 


One hundred and seven children with pertussis, ranging from 2 months to 
9 years of age, were treated with intramuscular injections of ether. The injec- 
tions were given every forty-eight hours. The amount varied with the age, 
weight, severity and the results obtained by the first injection. The average 
dose ranged from 0.5 to 2 cc. No untoward results were observed. 

Marked improvement was observed in 50 per cent following the second 
injection; in 20 per cent following the third injection, and in 20 per cent follow- 
ing the fourth injection. In the remaining 10 per cent from 5 to 7 injections 
were required before alleviation of symptoms was noted. 


ANDERSON, New York. 


THe Errect oF VARYING INTENSITIES OF HookworM INFESTATION UPON THE 
DEVELOPMENT OF SCHOOL CHILDREN. W. G. SMILLIE and D. L. Avucustine, 
South. M. J. 19:19, 1926. 


Children of school age harboring 100 or more Necator americanus show a 
definite gain in weight, height, and in hemoglobin in three months time when 
all hookworms have been removed by treatment. Children who are not cured 
but who are reduced to a light infestation show a similar improvement. An 
infestation of over 100 worms represents definite hookworm disease. Children, 
whether treated or untreated, show no variation from the normal in their 
increase in weight or height and no change in hemoglobin when examined 
after three months interval. 

An infestation of twenty-five Necator americanus, or less, produces no 
measurable injury, even to the growing child and should not be considered as 


hookworm disease but as a carrier state. ~ ; 4s 
: diate . ScHLUTZ, Minneapolis. 


Acute RHEUMATIC FEVER AND CHOREA IN CHILDREN. Henry C. Bussrere and 
LAWRENCE J. RuHEA, Canad. M. A. J. 16:35, 1926. 


This is an analysis of 100 cases from the wards of Children’s Memorial 
Hospital of Montreal. Chorea was associated with acute rheumatic fever in 
27 per cent of cases. The figures given in regard to race and nationality are 
not of special importance, on account of the relative proportions of the various 
nationalities in the province. 

Seventy-three per cent of cases occurred in children between 6 and 12 years, 
20 per cent between 12 and 16 years; the youngest was aged 19 months. 
Chorea occurred in fourteen males and in forty-five females; acute rheumatic 
fever occurred in twenty-five males, and in sixteen females. Previous attacks 
of chorea occurred in 44 per cent; 11 per cent gave a history of two or more 
attacks. Previous attacks of acute rheumatic fever occurred in 49 per cent; 
12 per cent of these gave a history of growing pains preceding first attack. 
Sixty-four per cent of subjects with rheumatic fever showed cardiac involve- 
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ment of some type, such as, mitral endocarditis, 70 per cent; mitral and aortic 
endocarditis combined, 12 per cent. Clinically recognizable myocarditis 
occurred in all cases of endocarditis and in 10 per cent of cases in which a 
diagnosis of definite endocarditis could not be made. In chorea, mitral endo- 
carditis occurred in 59 per cent; mitral and aortic endocarditis in 4 per cent. 
Myocarditis occured in all subjects with endocarditis and in 2 per cent of 
those without any demonstrable lesion of valves. 

Relation of Tonsils: In chorea there was involvement of the tonsils in 
79 per cent, in acute rheumatic fever of 82 per cent, of cases. In only 3 per 
cent of this series was there chorea without associated tonsillitis, acute 
rheumatic fever or demonstrable cardiac involvement. In acute rheumatic fever, 
there was only one patient without associated chorea, tonsillitis or demonstrable 
cardiac lesion. 

Season: Seventy per cent of all cases occurred during the winter and 
spring months. 

Family History: Only 17 per cent showed any family history of chorea or 
rheumatism; in the past history, no relation could be established between 
focal infection of sinuses, teeth, ears, etc., and rheumatic conditions could be 
established. 

No relation could definitely be noted between previous infectious diseases, 
such as diphtheria, scarlet fever and measles and rheumatic affections. The 
symptoms in this series were manifested thus: all large joints involved one 
after another, 56 per cent; ankle and knee, 17 per cent; ankle alone, 17 per 
cent; knee alone, 5 per cent; wrist alone, 5 per cent. Subcutaneous rheumatic 
nodules occurred in 17 per cent; in every instance endocarditis was present. 
Erythema nodosum occurred in 17 per cent of series and purpura hemorrhagica 


gp 
in 4 per cent Moore, Omaha. 


RABBITS AND EXPERIMENTAL MEASLES: WITH SOME OBSERVATIONS ON BLoopD 
Counts AND RABBIT TEMPERATURES. W. J. Purpy, Brit. J. Exper. Path. 
6:210-224 (Oct.) 1925. 


Scott and Simon (1924) stated that the sustained rise in temperature and 
the concomitant amphophilic leukopenia, occurring at a certain time in rabbits 
inoculated with measles virus, were satisfactory criteria of infection with 
this virus. Purdy was unable to demonstrate any significant changes in 
temperature and leukocyte counts in rabbits kept under standardized conditions 
when these animals were inoculated with blood or nasal secretion from measles 
patients. Two monkeys were used as controls, and both gave an apparently 


‘satisfactory positive reaction. Siese Maw Vosk 


THE PRINCIPLES OF SERUM ADMINISTRATION IN CEREBROSPINAL FEVER AND THE 
RESULTS OF THE TREATMENT. KSAWERY LEWKOwWeEZ, Proc. Roy. Soc. Med. 
17: (July) 1925. 


This disease must be regarded as a primary ventriculitis, the lesions found 
in the meninges constituting only a secondary phenomenon. The chief treat- 
ment must be to bring about a sufficiently intense serum reaction in the ventricles 
and to maintain it uninterruptedly for several days, till complete disappearance 
of meningococci from the ventricular fluid takes place. The application of this 
principle does not imply that serum should be administered through a ventricular 
puncture in each case. On the contrary, antimeningococcal serum injected 
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intraspinally penetrates into the ventricles in four-fifths of the cases. If intra- 
spinal injections give no result, intraventricular injections should be carried 
out later and in severe cases from the onset. The author gives results obtained 
in thirty-seven cases in detail. The point must be borne in mind, that often 
negative results are obtained after intraventricular injections of serum in infants 
in their first year. In older persons, serum, so long as it is well adapted to 
the injecting strain of meningococcus and present in the ventricles in adequate 
concentration, invariably overcomes the infection. The author states that the 
mortality of cerebrospinal fever may be reduced to 16 per cent, if subjects 
in whom intraspinal serum injections have failed, are subsequently treated by 
the intraventricular serum injections and if in severe cases this better method 
of therapy is instituted from the beginning of treatment. 


WILLIAMSON, New Orleans. 


Tue ALTERATIONS IN CARDIAC FUNCTION IN INFECTIONS IN GENERAL AND IN 
DIPHTHERIA IN PARTICULAR S. La Franca, Arch. di pat. e clin. med. 
4:257, 1925. 

The behavior of the heart during acute infections depends on several factors: 
the temperature, the toxins, anatomic lesions and extracardiac influences. The 
influence of temperature on heart rate is expressed by van’t Hoff’s law: the 
speed of vital functions is doubled or tripled for a 10 degree rise in temperature, 
The effect of toxins varies. The heart rate may be increased as in tuberculosis 
or decreased as in the typhoid type of fevers. Anatomic changes may precede 
the infection, the result of previous injury, old age or alcoholism, or may them- 
selves result from the infectious process. The latter changes consist in degen- 
erative and inflammatory lesions in the endocardium, myocardium or vessels. 
Extracardiac factors influencing the heart action are lesions of the lungs, 
kidneys or nervous system. 

Disturbances of the heart in diphtheria are of various types: disturbances 
of contractility leading to cardiac weakness, of tonus permitting dilatation. 
of irritability causing extrasystoles and other abnormal rhythms, or of con- 
ductivity leading to heart block. The disturbances may appear early or during 
convalescence. The severe types are rare, but milder types of irregularity 
during convalescence, sinus arrhythmia, extrasystoles, etc., are more common. 
Postmortem changes consist of the various types of myocardial degeneration. 


B. R. Lovett. 


ANKYLOSTOMIASIS IN MEsSINA (SICILY) .. Facroca, Ann. d’ig. 12: 1039-1049, 
192 


This is a summary of a study of sixty-two cases observed by the author. 
The disease was most prevalent in the country districts, as shown by the 
following occupations of the observed patients. 


Tillers of soil...... ~ 37 Children 

Laborers Herbalist 
Farmhands Gardener 
Women ree : Waggoner 


That the summer season shows the greatest number of cases is shown by 
the number of admissions to the hospital each month for treatment. 


Admitted in January Admitted in 

Admitted in February Admitted in 

Admitted in ~ Admitted in September 
Admitted in Apri Admitted in October 
Admitted in TF Wek sets what ees ewe de Admitted in November 
Admitted in Admitted in December 
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The rise in October is explained by the fact that the farmers harvest in 
September, and so, unless prostrated by the disease, the patients wait until 
this period is over before seeking treatment. 

The chief modes of infection were: 


1. Contaminated drinking water (when of common source, several members 
of same family were stricken). 


2. Touching food with unclean, contaminated hands. 


3. Cutaneous inoculation (many of the patients wore no shoes or stockings 
while at work in the fields). 

The reasons given for seeking treatment were pallor; weakness; anorexia; 
dyspepsia; insomnia and unrefreshing sleep; loss of sexual appetite; slight but 
constant headaches throughout the summer months; languor; fatigue; edema 
of ankles. 

The majority of cases occurred in subjects between the ages of 10 and 36. 
Adolescence, youth and mature adults appear to have been the most affected. 
The infection predominated among the males for obvious reasons. 

The generally characteristic findings on objective examination were: Poor 
nutrition though no actual emaciation; skin of lemon-yellow or greenish-yellow 
tint; eyes sunken; anemia of visible mucous surfaces; edema of ankles, 
face or hands; enlarged right side of the heart; systolic murmur over pulmonic 
area; carotid thrill; atony of soft parts; delayed sexual development if infected 
before puberty. 

Examination of the blood revealed an oligocythemia, anisocytosis; poikilo- 
cytosis ; macrocytes and microcytes ; leukocytosis with predominant polymorpho- 
nuclear variety; hydremia. Eosinophilia was not a constant finding excepting 
in the very severe cases. 

The stools were lienteric; some tarry; there were many ova of the hookworm 
and many were observed in the morula stage. Some cases showed the con- 
comitant presence of ova of the Trichocephalis dispar and the Ascaris 
lumbricoides. 

The predominating picture at necropsy was that of a chronic duodenal 
and jejunal catarrh, with numerous minute hemorrhagic areas scattered over 
the mucosa. Faciola believes that the anemia so characteristic of the disease 
is due to the hemolytic properties of the toxins elaborated by the parasite and 
not due to local mechanical trauma by the anchylostoma. 

For treatment, he advises the use of thymol until the worm is expelled. 
Strict municipal control of water supply and personal education in hygiene 


is urged 7 7 
— ZAMBARANO, Northville, Mich. 


CoNTRIBUTION TO THE QUESTION oF DysENTERY CARRIERS IN THE PHILIPPINE 
IsLanps. ANA Vazgues-Cotet, Philippine J. Sc. 28:173, 1925. 


The existence of healthy carriers of B. dysenteriae in the Philippine Islands 
has been demonstrated. 

The proof was carried out by isolation of cultures which, according to standard 
methods of identification, proved to be B. dysenteriae. 

In 3,328 examinations, fourteen carriers were found, of whom seven harbored 
the Shiga type, six the Flexner type, and one both Flexner and Shiga types 
successively, 

Agglutination tests were performed with the carriers’ serums and with the 
corresponding culture isolated from the carriers, as well as with stock cultures 
of the Shiga and Flexner types. Usually the serum of the carrier agglu- 
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tinated its own strain to a lesser degree than the stock cultures, and at times 
a considerable inhibition zone was noticed with the carrier’s serum and its 
own strain. 

All of the cultures belonging to the Shiga type isolated from the carriers 
were pathogenic for white mice, and some of them were strongly toxic to 
rabbits. The cultures belonging to the Flexner type, isolated from carriers, 


rere f f low virulence. 
were found to be of low virule [Arcu. Paru.] 


NASAL Pruritus AS AN Earty SIGN OF MENINGITIS. GONZALO R. LarFora, Arch, 
espafi. de pediat. 9:398, 1925. 


Pronounced nasal pruritus is an early symptom commonly observed in 
meningitis. The author has observed it in all forms of meningitis, and does 
not believe that it occurs exclusively in meningeal tuberculosis, as is claimed 
by some authors. It is apparently caused by irritation of the trifacial nerve 


or by some of its branches. ScHLUTZ Minneap li 
» “ +») « « ( >. 


THE THEORY OF MEASLES AS A REACTION SICKNESS. W. KELLER and E. Moro, 
Klin. Wehnschr. 4:1719, 1925. 


IlInesses which owe their origin to the action of the body’s specific reaction 
products on the pathogenic substance are defined as “specific reaction sick- 
nesses,” and are especially typified by measles in contrast to diseases such as 
scarlet fever, diphtheria, etc., which have no normal incubation period and 
are due primarily to the action of toxins. An antitoxic substance exists in 
reconvalescence serum in addition to the bacteriolysins. The course of measles 
is first building up of bacteriolysins, and finally, building up of antibodies for 
the endotoxins released in the ensuing bacteriolysis. 


ActivE IMMUNIZATION AGAINST DIPHTHERIA. R. KocHMANN, Klin. Wehnschr 
4:1914, 1925. 


There is a negative phase, immediately after the injection of neutral toxin- 
antitoxin mixtures when the susceptibility of the individual to the diphtheria 


bacillus is increased Apemue Locke 
4 54 AIL KI 


THE Epimpemic NATURE OF ANTERIOR POLIOMYELITIS: SPONTANEOUS 


MISSION FROM MoNKEys TO GUINEA-Pics. Huvuco Picarp, Ztschr. f. Hyg. 
u. Infectionskh. 105:307, 1925. 


Picard confirms Neustadter’s observation of a spontaneous transmission of 
experimental poliomyelitis of monkeys to guinea-pigs kept in cages close to those 
of the diseased monkeys. 


HISTOPATHOLOGY OF EXPERIMENTAL AcUTE PoLiomyeELitis (Herne-MEDIN) OF 
MonkKeEyYs AND GuINEA-Pics. HaNs GERHARD CREUTZFELDT, Ztschr. f. Hyg. 
u. Infectionskh. 105:402, 1925. 


Creutzfeldt gives a description accompanied by photomicrographs of the 
lesions in the spinal cords of the animals used by Picard in his experiments. 
He emphasizes the importance of edema in the development of the changes. 
He also comes to the conclusion that in monkeys the neuronophagia is not 


performed by leukocytes but by glia cells (Hortega-cell). W. Opnits. 
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Tue CEREBRAL SYMPTOMS OF THE FULMINANT TyPE OF DySENTERY AND EKIRI 
1n CHILDREN. TosHIwo TANAKA, Mitt. a. d. med. Fakult. d. k. Univ. zu. 
Tokyo 1, 1924. 


In Fukuoka, many fulminant cases of dysentery have occurred, associated 
with cerebral symptoms, which is usually fatal. This condition usually occurs 
in children aged from 3 to 6 years, the cause and nature of which symptoms 
have not yet been discovered. Professor Saito considered the cerebral symptoms 
due to acidosis. Usually, the intracranial pressure is high, as evidenced by 
lumbar puncture; the Nonne test is also positive. Furthermore, there is a 
positive Kernig sign and rigidity of the neck, and because of the symptoms 
following reduction in intracranial pressure, he concluded that the cause of 
sudden death in these subjects was due to encephalitis. 

The symptoms are as follows: General weakness, mild fever and increased 
bowel movements, which soon become soft and foul smelling and contain mucus 
and pus. The children usually complain of abdominal pain preceding the bowel 
movement. The temperature may rise to 39 to 40 C. (102.2 to 104 F.). Sleep- 
lessness, excessive thirst, vomiting, jactitation, increased pulse, increasing weak- 
ness and absence of patellar reflexes are also present. The children become 
delirious, cry out in their sleep and later sink into coma. The reflexes now 
become markedly exaggerated and convulsive seizures occur, which are usually 
followed rapidly by death. Convulsions are at first tonic and then clonic in 

ter; death occurs usually within three days and not infrequently within 
Convulsions are usually generalized, but in practically all subjects 
d convulsions can also be found. During the convulsion, the most 
group of muscles can be found, and during convalescence paresis of 
can be noticed, which usually improves within a month. 

lized twitchings are noticeable especially in the upper extremities and 
become worse with each attack, finally becoming generalized. Twitch- 
the face, mouth and eyelids are also frequently noticed. The increased 
disappear shortly after the convulsions cease in the early part of the 
but later they remain because of the associated encephalitis. The 
sequelae are spastic paralyses, aphasia, mental deficiency, epilepsy. 
m do pareses or contractures remain. Psychic disturbances which occur 

lirium, restlessness, drowsiness, illusions, hallucinations and coma. 
calized cerebral lesions make it reasonable to assume that this dis- 
sociated with encephalitis. Suzuki found hemorrhages and exudation 
he leptomeninges. Clinically, the patients most severely ill have the least 
change in the spinal fluid, and the author considers this due to encephalitis 
rather than to meningitis. The children usually die before the associated 


meningeal symptoms arise. > : 
ym EHRMANN, Chicago. 


Chronic Infections 


ICAL AY D SEROLOGIC VALUE OF THE COLLOIDAL BENzoIN REACTION. Ear D. 
OsporNnE, Arch. Dermat. & Syph, 12:706 (Nov.) 1925. 


The colloidal benzoin test is stated to be superior to the colloidal gold test 
in its ease of performance, uniformity of result and amount of information 
furnished. The reaction is not specific for neurosyphilis in the sense that the 
cerebrospinal fluid Wassermann reaction is. The author thinks the test should 
have a wide field of usefulness in differentiating general paresis and incipient 
general paresis from the other forms of neurosyphilis. 
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CLINICAL Stupy oF KAHN PRECIPITATION TEST AND KOLMER COMPLEMENT- 
FrxaTion Test. Ropert Lee Ketry, Arch. Dermat. & Syph. 12:720 (Nov.) 


1925. 


Since most of the previous comparisons of the Kahn test with the Wasser- 
mann test have been made with a nonstandardized Wassermann test, this study 
is justified by the use of a standardized test for comparison. In a study of 
110 cases, agreement between the two tests was observed in 105 cases (95.5 per 
cent). Three subjects known to have had syphilis in the past gave a positive 
Kahn and a negative complement fixation test. One subject known to have 
had syphilis gave a repeatedly negative Kahn reaction and positive complement 
fixation test. One subject, probably syphilitic, gave a positive Kahn and a 
negative complement fixation test Jeans, Iowa City. 
THE TREATMENT OF SYPHILIS IN CHILDREN. JOSEPH YAMPOLSKY and Georce F, 

KiucH, J. M. A. Georgia 15:1, 1926. 


Yampolsky and Klugh describe completely their treatment of syphilis in 
children. They state that they find difficulty in getting into the veins in very 
young infants, and that intramuscular treatment is not always satisfactory, 
due to the pain caused to the little infants. 

For that reason, one of them, Yampolsky, two years ago, began experi- 
menting by injecting rabbits intraperitoneally with neo-arsphenamine and mer- 
curosal. The doses given were larger than the size usually given to a human 
being. The idea governing the experiment was to prove that neither of the 
drugs would cause peritonitis or adhesions, and the rapidity with which these 
drugs would be absorbed into the blood from the peritoneal cavity. The 
medications given alternately were neo-arsphenamine and mercurosal. The 
rabbits that received the mercurosal injections finally died from overdose. 
Eventually, the proper dosages were selected, being 1/10 of a gram of neo- 
arsphenamine in 2 cc. of distilled water, and one-half a grain of mercury to 
every 30 pounds of body weight. Two children were injected and treated 
intraperitoneally with these two drugs. Fluoroscopic and roentgen-ray exam- 
inations after the end of the treatment showed that these patients did not 
suffer from adhesions or peritonitis; and the structures of the intestinal tract 
were in normal position. Both patients are alive and well. One has a negative 


and the other a positive Wassermann reaction. Macweetne Atlanis 


MANAGEMENT OF SYPHILIS COMPLICATING PREGNANCY. A. C. Beck, New York 
State J. Med. 26:102 (Feb. 1) 1926. 


This is a review of 131 pregnancies in 113 syphilitic women. Twenty-six 
patients had no previous miscarriages and had given birth to viable and 
apparently healthy children, but investigation showed that most of their children 
were syphilitic. Energetic treatment with arsphenamine and mercury was siarted 
as soon as the diagnosis was made, irrespective of the period of gestation. 
Of seventy patients receiving six or more injections of arsphenamine, fifty-eight 


gave birth to living infants who have never shown any evidence of syphilis, 


but a guarded prognosis is recommended, as two children recorded as non- 
syphilitic in a previous report gave the first sign of syphilis at the ages of 


\/, rears, respectively ; 
3% and 4 years, respectively Wuitame. New York“ 
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THE SEMEIOLOGIC VALUE OF THE MAMILLARY EMINENCE AND THE TUBERCLE OF 
CARABELLI AS SIGNS OF CONGENITAL SYPHILIS. EmMILio JANE, Ann. de dermat. 
et syph. 6:734 (Dec.) 1925. 


This dental deformity is of diagnostic value, having been found to be 
accompanied by a positive Wassermann reaction in 60 per cent of a series of 
twenty-nine cases. Nine of these cases, with negative or doubtful serologic 
findings, presented other stigmas of congenital syphilis. 


HyPERTRICHOSIS OF THE Upper Lip 1n WoMEN CONSIDERED AS A STIGMA OF 
CoNGENITAL SypuHitis. N. Dracoutipes, Ann. de dermat. et syph. 6:745 
(Dec.) 1925. 


Attributing this condition to endocrinous changes, especially ovarian insuf- 
ficiency, possibly of syphilitic origin, the author reports having found other 
signs of congenital syphilis in 22 per cent of a series of fifty patients with this 
trouble. In a series of known congenitally syphilitic cases, the condition was 
found in 35 per cent. 


UNILATERAL SyPHILITIC Herepity. P. GAstINeL, Bull. Soc. frang. de dermat. 
syph. $2: R.N.55, 1925. 


In two cousins, whose grandfather was syphilitic, there was hydrocephalus, 
Little’s disease and a positive Wassermann reaction. 


ABSENCE OF THE XYPHOID Process AS A SIGN OF CONGENITAL SYPHILIS. Louis 
QueyraT, Bull. Soc. frang. de dermat. et syph. 32:323, 1925. 


In the opinion of Queyrat, the absence of the xyphoid process in a given case 
should lead us to look for congenital syphilitic infection. He cites illustrative 


_ Parkuurst, Toledo, Ohio. 


\ CONTRIBUTION TO THE KNOWLEDGE OF THYROIDEAL ALTERATIONS IN HEREDITARY 
SypHiLis. E. Moretut, Boll. d. Inst. Sier. Milan 4:215 (Aug.-Sept.) 1925. 


For this histopathologic study, the author has examined the thyroid gland 
in three groups of cases. In the first group are the thyroids of children dying 
soon after birth, who had shown evident clinical and anatomopathologic 
stigmas of precocious heredosyphilis. In these cases the spirochete was found 
in the liver. In the second group are the thyroids of children who grew 
normally for a certain period of time, but who at a later age showed signs 
suspicious of syphilis, the presence of which was confirmed afterward by 
necropsy. In the third group are the thyroids of children in whom the Wasser- 
mann test was positive, but who showed no clinical signs during life and no 
anatomopathologic evidences of syphilitic infection at necropsy. The importance 
of this research lies in the fact that the author found not only the usual con- 
nective tissue proliferations, but also other important histopathologic changes. 
In the thyroids from patients with early hereditary syphilis, hyperplasia and 
anomalies in connective tissue distribution, altered structure of the organ, 
extensive epithelial degeneration and formation of abnormal colloid was found. 
In late hereditary syphilis, the thyroid was found to be less involved, but it 
was in a state of unstable equilibrium, liable to respond in an exaggerated 
manner to hypersecretory stimuli. There were structural changes but no con- 
nective tissue hyperplasia, and there might be epithelial desquamation and 
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transudation of plasma instead of colloid secretion under excessive stimuli. 
Associated with a structure that indicates degeneration there is always, at 
distant points, suggestive evidence of vicarious hyperplasia. 


NaccaRATI, New York. 


Tue FLum From INDUCED BLISTERS IN SyYPHILITIc INFANTS. M. SoLpin and 
F. Lesser, Deutsch. med. Wchnschr. 51:1817, 1925. 


Cantharidin blisters were produced in infants, and wherever there were 
cutaneous manifestations of syphilis the fluid was found to contain spirochetes, 
Obviously, cases may occur in which such demonstration might be of conclusive 


diagnostic value 
gnostic value [ArcH. Patu.] 


BRONCHIAL ASTHMA TREATED WITH INJECTIONS OF TUBERCULIN. C. RAHBEK 

MsTERGAARD, Ugesk. f. Laeger 46:1001, 1925. 

Eleven patients with bronchial asthma are reported, who were treated with 
old tuberculin. Seven of the eleven were free from asthmatic attacks from 
two to fifteen months, but four showed no improvement. 

The treatment was carried out over a period of two months, and the dosage 
of old tuberculin was gradually increased from 0.0001 Gm. to 0.01 Gm. 

The reason for using old tuberculin instead of other foreign proteins con- 
taining albumin or casein is to prevent the sensitizing of the asthma patient 
to protein foods. Moreover, old tuberculin seems more effective than protein 
solutions in bronchial asthma. 


TREATMENT OF TUBERCULOSIS WITH SANOCRYSIN. V. Bre, Ugesk. f 
47:1023, 1925. 


This is a report of a few cases of acute febrile tuberculosis treated with 
sanocrysin by intramuscular and intravenous injection, but without the injection 
of antituberculous toxin serum. 

In all cases reported the results were excellent, according to the author. 
He comes to the conclusion that the serum should not be used, as it increases 
the tendency to exanthemas and dermatitis. 


THE FoLttowup or PatTIENts Havinc LuNG TUBERCULOSIS TREATED WITH 
SANOCRYSIN. PAuL KUuHNEL, Ugesk. f. Laeger 47:1036, 1925. 


A table is shown in which the patients are grouped according to degree of 
lung involvement. One month after the twenty patients in group 1 (the mildest 
cases) were discharged from treatment, the following changes in their condi- 
tion were noted: nine, markedly better; six better; two, unchanged; and three 
had died. In the fifteen patients of group 2 (the more severe cases), the 
following changes were noted: one, markedly improved; two, better; four, 
unchanged; six, worse; two had died. Group 3 shows that only two out of 
fifteen patients were improved. 

It is evident that the time elapsing between the final treatment and the 
present report was not long enough to demonstrate any lasting beneficial effects 
from the use of Sanocrysin. Further, by a critical study of the data, one is 
not convinced that this heroic treatment is more efficient than hygiene, good 


f at sliotherapy. . ; 
ood and heliotherap; Scututz, Minneapolis. 
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Internal Diseases 


Tue Herepirary Factor 1n Pernicious ANEMIA. E. MEuLENGRACHT, Am. J. 
M. Sc. 685:177 (Feb.) 1925. 


The author premises the fact that the causes leading to many diseases are so 
intimately connected with hereditary factors that their pathogenesis can be under- 
stood only in the light of these factors. He reviews some points of importance 
in this connection, choosing as a particular illustration pernicious anemia. 

For purposes of clarity, he adopts the terminology used in heredity. N. 
Johannsen has coined the term: the genotype, the external conditions, and the 
phenotype. The genotype of an individual signifies the basic peculiarities present 
in the fertilized egg, which determine the individual’s possibilities in development. 
The external conditions are the external influences encountered in life. The 
phenotype signifies the personal characteristics of the individual resulting from 
the interaction of genotype and external conditions. 

The causes leading to the development of a disease lie partly in external 
factors. For every characteristic (or disease) the genotype is met in its inter- 
action with the external conditions determining the characteristic (or disease). 

[he question concerning the evidence of heredity in the incidence of 
pernicious anemia is considered. The author states that there already exists 
sufficient material to indicate that the disease may occur with an hereditary 
incidence, and that this must mean that special elements in the genotype play 

important rdle in its etiology. The next problem is whether anything can 

learned concerning the peculiarities of the genotype which determine the 
ttiology of pernicious anemia. Two methods are available for this purpose: 
The analysis of causistics. Using this method, one endeavors to follow the 
reditary manifestations of disease through a series of generations, and special 
lies are chosen, either because the disease for some reason has been richly 
esented in the family, or because special conditions have favored an investi- 
The method has been severely criticized from a statistical point of view. 
method of statistical summation. In this method, a single generation 
nvestigated concerning the numerical relation of diseased and sound progeny 
lting from those crossing which could give rise to the disease. Because of 
paucity of human progeny, however, it is necessary to deal with the average 
es obtained by a summation of the healthy and diseased progeny in a series 
imilies. This method must also be used with great caution. 

From the resulting figures of each method the attempt is made to draw con- 
clusions as to the nature of the genes (inheritance factors) in question. 

\pplying these methods to the problem at hand, the analysis of casuistics, as 
applied to pernicious anemia, led Mustelin to offer the hypothesis that the disease 
is a dominant property depending on a single gene. The method of statistical 
summation cannot be used because the supply of necessary statistical data does 
not exist. However, Levine and Ladd conclude that pernicious anemia is heredi- 
tary in 6.7 per cent of the cases. 

Intestinal parasities, intestinal constrictions and sprue have all been assigned 
etiologic réles, but in the majority of cases, no external conditions can be found. 

The following theory of its pathogenic nature has been promulgated: 

Pernicious anemia is due to a general intoxication which in its later stages 
affects the blood and blood-forming organs as well as the peripheral nerves, 
central nervous system, etc. The specific external causative factors in this case 
merely set to work the same unknown factors that are active in the other forms. 


Aucust, Detroit 
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SPLENOMEGALY (Type GAUCHER) AND Liporp-Histiocytosis (Type-NieMann), 
WiLLt1AMmM Bioom, Am. J. Path. 1:595, 1925. 


Two cases are reported, that of a boy aged 6 years and that of a woman 
aged 42 years, in whom there was a history of long-standing increase in the 
size of the spleen, leukopenia, mild secondary anemia, and epistaxis in one 
case and uterine bleeding in the other. 

Microscopically there were large pale cells which contained iron and gave 
no typical reactions with the usual lipoid stains in the spleen, liver and lymph 
nodes. These large cells had a marked longitudinal striation with Mallory’s 
aniline blue connective tissue method. These two cases seem to be typical of 
Gaucher’s disease 

Three cases of the condition first described by Niemann are reported in 
infants aged 18, 14 and 7 months. The history in the first two was of long 
continued disturbance in feeding and a failure of the infants to develop. The 
third patient died of meningitis at a comparatively early period in the disease. 
One case was recognized in vivo, and the patient improved a good deal for 
two months after splenectomy, but then began to fail again. 

Anatomically these cases have a widespread infiltration of lipoid material 
in the reticulum cells of the spleen, lymph nodes and thymus, Kupffer cells, 
clasmatocytes of connective tissue, and the large cells in the alveoli and peri- 
vascular tissues of the lung. The large foam cells are also present in the 
arteries of the lungs, pancreas and kidneys, and in the branches of the portal 
vein. In sharp contrast to the Gaucher cells, these cells stain positively for 
the complex lipoids; they do not contain iron, and are markedly vacuolated 
after treatment with absolute alcohol. The absence of the large cells from 
blood smears can probably be explained on the basis of their being filtered out 
by the capillaries, especially those of the lungs. 

Chemical analysis of these spleens is now under way, and will be reported 


on elsewhere.  < 
: AuTHor’s SUMMARY. 


ABNORMAL ARTERIOVENOUS COMMUNICATIONS, ACQUIRED AND CONGENITAL. THE 
EFFECTS OF ABNORMAL ARTERIOVENOUS COMMUNICATIONS ON THE HEart, 
3L00p VESSELS AND OTHER Structures. M. R. Rep, Arch. Surg. 11:25, 
1925. 


Collateral circulation is greater from an arteriovenous fistula than from 
simple occlusion of a vessel. Proximal to the fistula the artery usually dilates, 
the walls become thin, and atrophy of muscular and elastic tissue takes place. 
True aneurysms occur proximal to the fistula. The proximal dilatation may 
extend back to the heart causing hypertrophy and dilatation. Such vascular 
lesions often cause increased length of limb especially before the epiphyses 
are ossified. Beyond the fistula the circulation is impaired. Kidneys of dogs 
did not survive complete reversal of circulation. 


PULMONARY ATELECTASIS WITH SPECIAL REFERENCE TO MASSIVE COLLAPSE OF 
THE Lune. E. D. Cuurcuitt, Arch. Surg. 11:489, 1925. 


Massive collapse of the lung is a variety of pulmonary atelectasis and 
probably due to the same etiologic factors, viz.: bronchial obstruction and 
weakened respiratory force. Nine cases are presented, and common to all 
of them were weakened respiratory force and bronchial obstruction. Early 
purulent sputum was present in all post-operative cases and several of them 
had a history of previous respiratory infection. The weakened respiratory, 
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force may be due to a low physical state or to paralysis or impairment of the 
respiratory muscles. The right lower lobe was most often affected, and this 
is attributed to the construction of the bronchial tree which favors gravitation 
of exudate or secretion to this lobe. Atelectasis most likely does not pre- 
dispose to pneumonia, nor do emboli appear to be a factor in the etiology. The 
literature is reviewed. 


HirscusPruNG’s DIsEASE, OR CONGENITAL Mecacoton. O. HormMann and G. H. 
Eweti, Arch. Surg. 11:674, 1925. 


A case of enlargement of the colon in a boy 8 years of age was noted at 
operation. From the clinical history and appearance at operation the authors 
conclude that the case was one of congenital megacolon. Death occurred on 
the thirteenth day after operation, but necropsy was not obtained. They 
review the literature on the etiology, pathology and clinical treatment. 


N. ENnzer. 


Post-ANAESTHETIC HypoGitycemia. A Stupdy oF THE ETIOLOGY OF RECURRENT 
VomiTinc. HucGu Josepus, Bull. Johns Hopkins Hosp. 37:376, 1925. 


The curve of blood sugar, the excretion of acetone bodies and the respiratory 
quotients have been studied in a series of children who had undergone short 
periods of anesthesia. Hypoglycemia of moderate degree was found to occur 
with great regularity from eighteen to twenty-four hours after the anesthesia. 
This hypoglycemia was preceded usually, but not invariably, by an increase in 
the respiratory quotient, and was accompanied by an increased excretion of 
acetone bodies in the urine. These changes were greater than could be accounted 
for by starvation. The bearing of these results on the etiology of recurrent 
vomiting and the allied condition of “post-anaesthetic acidosis” is discussed. 


AuTHor’s SUMMARY. 


HyPeRTROPHIC Pytoric STENOSIS IN INFANTs. J. C. WILLIs, Sr., New Orlenas 
M. & S. J. 78:125, 1925. 


The author believes that the condition is due to a primary spasm, and that 
the hypertrophy of the muscle fiber is secondary. In support of this conclusion, 
he cites a case in which the clinical picture and roentgen-ray examination 
were that of pyloric stenosis and which at operation showed a healthy pyloric 
muscle. 

The writer prefers the Rammstedt operation to the more complicated 
procedure advocated by Strauss. 


Tue INFANTS PyLorus: SPASM AND STENOSIS. FRANKLIN G. RILEY, New 
Orleans M. & S. J. 78:345 (Dec.) 1925. 


The author discusses the various opinions concerning the etiology of the 
condition. He emphasizes the importance of preoperative and postoperative 
treatment and advises the parenteral administration of fluids to combat the dehy- 
dration and shock following the operation. He favors the Rammstedt operation 
in preference to the more extensive surgical procedures. 


Aciposts in InFANcy. Roy E. pe ra Houssace, New Orleans M. & S. J. 78:456 
(Jan.) 1926. 


In severe cases of acidosis, the author emphasizes the value of intravenous 
injections of 10 per cent glucose solution. 
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CARDIOSPASM. Porter P. Vinson, New Orleans M. & S. J. 78:484, 1926. 


The author believes that this condition is due to a disturbance in the nerve- 
muscle mechanism of the entire esophagus. The term, cardiospasm, should 
be reserved for those cases of definite obstruction at the cardia demonstrated 
by the roentgen ray, without anatomic stenosis and with or without dilatation 
above the point of obstruction. There is no evidence that psychoneurosis 
is an etiologic factor. The ages of the patients included in the report varied 
from 5 to 83 years; in one of them symptoms began at the age of 3 years. 
The three cardinal symptoms were dysphagia, pain and regurgitation. The 
most efficient treatment has been the forcible dilatation of the cardia. 


ANDERSON, New York. 


RENAL TUBULES DURING THE EXCRETION OF HEMOGLOBIN 


S. L. Baker and E. C. Dopps, Brit. J. Exper. Path. 6:247 (Oct.) 1925 


OBSTRUCTION OF THE 


The authors report two cases in which transfusion of blood was followed 
by collapse, fever, hemoglobinuria and suppression of urine, both cases terminat- 
ing fatally. Microscopic examination of the kidneys showed extensive intra- 
renal obstruction caused by the collection of hemoglobin débris (probably 
hematin) in the uriniferous and collecting tubules. They point out the 
similarity to the intrarenal obstruction occurring in blackwater fever. By 
in vitro experiments they showed that hemoglobin is thrown out of solution 
when the reaction of the medium is about pu 6.0 and the sodium chloride con- 
centration is 1 per cent or over. It seems probable that the large amount 
of hemoglobin liberated by the rapid agglutination and hemolysis of incompatible 
red blood cells is successfully eliminated from the body in the renal glomerular 
transudate, but is there precipitated as the pu and sodium chloride concentra- 
tions reach or exceed the figures mentioned. The resulting intrarenal obstruction 
leads to serious and sometimes to fatal symptoms. On the basis of these 
rational treatment is the production of alkaline diuresis. 


Hoac, New York. 


findings, the 


ystic LYMPHANGIOMA OF THE CHEEK, WITH MALIGNANT DEGENERATION 
Wess, Bull. Soc. franc. de dermat. et syph. 32:R.S.158, 1925. 


In a child, a lymphangioma of the cheek, in the region of the first branchial 


ii 


i 
legeneration which was considered sarcomatous. Prior 


cleft, had undergone « 
to the malignant development, roentgen-ray therapy had been used, and there 
had been an infection of the tumor, necessitating an incision. 


[Arcw. Patu.] 


CLINICAL ForMS oF DILATATION OF THE BRONCHI IN CHILDREN, AND THE 

ROENTGEN-RAy DraGNosis FoLLowInG THE INJECTION oF JopIzED OIL. 

P. F. ARMAND-Detitie, R. J. Levy and J. J. Marte, Rev. frang. de pediat. 

1:125, 1925. 

Dilatation of the bronchi in children is a difficult diagnosis, as the classical 
symptoms of bronchiectasis are rarely seen. The diagnosis is often arrived 
at through a process of elimination. The intratracheal injection of iodized oil 
is a method by which the diagnosis can be established. 

A systematic study of fourteen cases was made following the technic of 


Sergent and Cottentot (Bulletins ct mémoires de la Société médicale des 
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hépitaux de Paris, May 11, 1923), except that the oil was injected between 
the cricoid and thyroid cartilages. Clinically, the cases consisted of those 
showing a clear cut symptomatology, those of recurrent bronchitis, those show- 
ing only an occasional symptom (the formes frustes), and latent cases in 
which the roentgenogram showed only an abnormal shadow, incapable of 
definite clinical interpretation. In the latter group, a roentgenogram after 
injection of the oil showed multiple dilated bronchi at the site of the shadow. 
In the others, one was able to distinguish cases of true dilatation from those 
in which the symptoms were caused by enlarged tracheobronchial glands. 
Various types of dilatation were seen, cylindric, ampullary, etc. There seemed 
to be no constant relationship between the clinical and roentgenographic findings. 
The article is accompanied by seventeen excellent plates. 


Les.igz, Chicago. 


Some DeEvIATIONS OF HEART AND BLoop VESSELS IN SCHOOL CHILDREN. J. DE 
Bruin, Nederlandsch Tijdschr. v. Geneesk. 1:2192, 1925. 


This is a reprint of a lecture given for school physicians in Amsterdam, 
which the author discussed the so-called accidental heart murmurs and 
alpable thickened arteries in school children. The accidental heart murmurs 
are very rare in children under 3 years. In school children they are to be 
ivided into four groups: 1. Extracardial, cardiopulmonary murmurs, originating 
lingula of the lung. They occur, according to Schlieps, in about 36 
ent of all the school children and more frequently in girls than in boys. 
tonic murmurs of Schlieps in about 18 per cent and in overgrown children. 
are intracardial and not accompanied by dilatation of the heart. 3. 
nary murmurs of Von Rumpel and Reiche. In children with these 
nurs, the retrosternal area differs very much in inspiration and in expira- 
During expiration, the pulmonary artery is pushed against the front wall 
chest. The frequency of this condition in children is unknown at 
4. The anemic or velocity murmurs of Sahli are caused partly by 
ised viscosity of the blood in anemia. They are rare. 

venous murmurs are to be separated from these four groups. They 

ometimes in tuberculous as well as in nontuberculous children. 
ilpable thickened arteries were found by the author very often between 
14 years, sometimes accompanied by orthostatic albuminuria, but never 
reased blood pressure, hypertrophy of the left part of the heart, chronic 
itis or syphilis. It was improbable that real arteriosclerosis was the 
The author cites the opinion of Hamburger (1911) that we have to 
do in these children with an angio-asthenia or cyclasthenia, and abnormal 
irritability of the circulatory apparatus, which causes an increased arterial 


tonus in these neuropathic children. F ~ 
P Van CreEVELD, Amsterdam. 


ParoxXySMAL HeEMoGLoBINURIA. J. ENNEKING, Nederlandsch Tijdschr. v 


Geneesk, 2:1526, 1925. 


The special feature was a hemoclastic crisis preceding the attacks of hemo- 
globinuria in a man, aged 37. The autolysin had hemolytic action in the test 
tube even without chilling. The attacks of hemoglobinuria seemed to occur 
exclusively in the night. The man died from necrosis of the bowel. 


[Arcw. Paru.] 
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Nervous Diseases 


EXPERIMENTAL TETANY AND Diet. T. INouye, Am. J. Physiol. 70:524 ( Noy.) 
1924. 


In a large series of thyroparathyroidectomized dogs, observations were 
made relative to the effect on the consequent tetany of certain carbohydrate 
food stuffs in varying combinations. The carbohydrates used were sucrose, 
glucose, dextrin, lactose and galactose, given in association with varying 
amounts of casein Inouye found uniformly that with diets containing 
lactose or galactose in minimum percentages of fifteen and twenty, respec- 
tively, the development of tetanic manifestations could be definitely prevented, 
The amount of lactose required was found also to vary directly in relation 
to the diet protein (casein) content. Of interest also is the fact noted that 
no effect was observed from the parenteral administration of lactose or galactose, 
which indicates that the site of action is probably the alimentary tract. It is 
possible, in view of this, that lactose may exert its effect through the develop- 
ment of acidophilic changes in the intestinal flora. However, this may not 
represent the actual or complete mechanism, as tetany was not found to be 
inhibited by the ingestion of dextrin which is known to produce acidophilic 


-hanges similar to those of lactose . 
ee er we OF TacIOm RAPHAEL, Ann Arbor, Mich. 


BRAINS WITH TOTAL AND ParTIAL Lack or Corpus CALLOSUM; NATURE OF 
LONGITUDINAL CoLLosAL BuNnpbLE. C. De Laner, J. Nerv. & Ment. Dis. 
62:449, 1925. 

A case of absence of corpus callosum is described in a boy who died at 
the fifth month without having gained weight though breast-fed. There was 
an extensive polygyria, the corpus callosum was absent and the olfactory 
nerves and bulb could not be found. The formix was present on both sides. 
The microscopic appearance of the brain is described, and the literature on 


of the corpus callosum is reviewed. [Arcu. Patu.] 


On AtyprcaAL AND MASKED ForMs or ENCEPHALITIS EpirpemMica (LETHARGICA) 
on A Basis or Axpout 125 Cases. Axe V. NEEL, J. Nerv. & Ment. Dis. 
63:1-16 (Jan.) 1926. 


Following seven years study of cerebrospinal fluids of patients on a neuro- 
1, the author is now aware of the fact that certain specific findings 


logical war¢ 
are occurring more frequently in these fluids than formerly, regardless of the 
patient’s clinical diagnosis. A review of these clinical diagnoses and symptoms, 
which were other than encephalitis, now suggest encephalitis of some sort. 
Also there is now found a sharp increase in numbers of this type of patient 
coincident with the epidemic of lethargic encephalitis in 1919. 

Various diagnoses had been given these patients. A great many symptoms 
are shown, masking the encephalitis, yet apparently due to lesions found in 
those parts of the brain in which epidemic encephalitis locates itself. Changes 
in these cerebrospinal fluids corresponding with findings expected in cases of 
inflammation, were more frequent during the years of the epidemic, and showed 
a tendency to decrease as epidemic encephalitis declined. 

A tabulation of cerebrospinal fluid findings is given. 

Fioyp, Iowa City. 
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PsycHoLocy AND SoctaL Hyciene. HucH Cricnton MILter, J. Social Hyg. 
12:14 (Jan.) 1926. 


In this address, delivered before the British Social Hygiene Council, 
Dr. Miller discusses the tendency to blame our present social laxity to 
“freedom.” He feels that the solution is not to limit freedom in social conduct, 
but to use it for self-realization rather than self-annihilation. Purposeful self- 
restraint is not repression, and will not lead to the development of neuroses; 
the latter result from a refusal to recognize and face the issues involved. The 
whole question should be presented on a basis of progressive evolutionary 


idealism, if a dynamic code of ethics is to be developed. —— 


Wuat Do We MEAN By “NAuGHTINESS”’? H. DouGLtas SINGER, Wisconsin 
M. J. 25:14 (Jan.) 1926. 


Are we not still inclined to regard social misbehavior as “innate wicked- 
ness”? The reasons for the failure to learn control may result from defect or 
disease, or it may be the outcome of lack of training, or training that promotes 
delinquency. Society should not only punish the delinquent but should seek to 
prevent the delinquency, by seeing that the proper training is given. 

The author gives several brief illustrations of faulty training, and concludes 
by saying that naughtiness is not an inherent quality but is the outcome of 
quite natural and essentially valuable longings and desires, which for some 
reason have not been subjected to the control of habits that are socially 


vekeniiiien a : 
pelea Kastner, Milwaukee. 


Tue ANATOMIC BASIS OF DECEREBRATE Ricipitry. N. ZyLBERLAST-ZAND, Rev. 
neurol. 1:998 (June) 1925. 


Having recalled the careful experiments of Rademaker which proved 
irrefutably that the red nucleus presides over the regulation of the normal 
tonus of the body, the author, on the basis of the experiments by Sherrington, 
Horsley, Magnus and Thiele which prove that the cerebellum is not the center 
of decerebrate rigidity, expresses the view that this center must be sought in 
the medulla oblongata below the level of entry of the eight cranial nerves. 
Transection of the brain stem at this level produces flaccidity of the rigid 
muscles almost every time. In an attempt to find the center for decerebrate 
rigidity, the author recalls the Hunter experiments which have shown that 
Deiter’s nucleus has no influence on decerebrate rigidity. A method of injuring 
the olivary bodies is then described and the results of the experiments are 
reported. In two cases, section of the olive on one side led to disappearance 
of the rigidity on both sides. In another case, destruction of one olive was 
followed by flaccidity of the rigid muscles on the same side. The author calls 
attention to these results without making, however, any definite statement on 
the importance of the olivary formations in decerebrate rigidity. 


CESSATION OF THE Eprteptic Fir Artrr INTRAVENOUS INJECTION oF CALCIUM 
CHLORIDE AND FAvoRABLE RESULTS oF SuCH TREATMENT IN EPILEPSY. 
M. Petzetakis, Rev. neurol. 2:174 (July) 1925. 


The author reports two cases of essential epilepsy treated for several months 
by means of intravenous injections of calcium chloride. During the first month 
0.5 Gm. was given each two days. In the second month the dose was raised 
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to 0.8 Gm., and in the third lowered again to 0.5 Gm. During the fourth 
month two injections of 0.8 Gm. were given weekly. The course in both cases 
was favorably influenced by this treatment. In the first case, when an injection 
was made during a seizure, the fit stopped after one minute, the ordinary 
duration of the attacks being from ten to fifteen minutes. Later, the calcium 
treatment led to disappearance of the fits which had usually appeared each 
month. In the second case, during the fourth month the patient, who usually 
had a monthly fit and two vertigo attacks, had only one short fit after the 


second month of treatment. Ferraro, Washington, D. C 


EXPERIMENTAL AND PATHOLOGIC STUDIES ON PROGRESSIVE MUSCULAR ATROPHY, 
K. Kure, S. Hatano, T. SHrnosaki and T. Nacano, Ztschr. f. d. ges. exper. 


Med. 47:77, 1925. 


The authors’ experimental and clinical studies indicate that progressive 
spinal muscular atrophy and amyotrophic lateral sclerosis are the result of 
degeneration of motor ganglion cells in the anterior horn of the spinal cord, 
while the sympathetic system is slightly involved or remains intact. Progres- 
sive muscular dystrophy is the result of disturbance of the autonomic system. 


S. A. Levinson 


MENTAL DisorDERS DuRING AND AFTER EPIDEMIC ENCEPHALITIS. V. MAKELA, 
Helsinski, 1923, 236 pages. Act. Soc. Med. Fennicae, “Duodecim,” 4, Pt. 2. 


Twenty-one cases of epidemic encephalitis were investigated to decide 
whether the mental disorders occurring in the course of this disease are a 
clinical entity or are related to other psychoses. The variety of symptoms makes 
it difficulty to unify and trace them to a common etiology. In the beginning 

f the disease there is a peculiar depression with a general feeling of indis- 
position, but without localization of symptoms. There also are cases of pro- 
unced mania with motor excitement. It is easy to differentiate them, however, 
from true manic excitement by the absence of euphoria and dissociation of 
as. This period is followed by one of delirium with disorientation as to 
time, place and persons. In 80 per cent of all cases-hallucinations and illusions 
resembling those of delirium tremens are added; but in epidemic encephalitis 
the suggestibility is not so marked as in delirium tremens. The perceptive 
ly well preserved, as may be demonstrated when the 
s can be fixed during the tests. But there are marked 


£ nga] 
tacul 


ties are surprising 


attention of the patient 


disturbances in the ability to form and combine abstract concepts, which persist 


for a long time after the encephalitis subsides. A marked lack of memory for 
numbers and sentences, as well as for events and experiences of former years, 
was noticed. There was no marked disturbance of consciousness during the 
delirium and only in a few cases was the author able to detect amentia, which 
has been more frequently reported by other investigators 
These exogenous psychologic reactions are of minor importance in com- 
parison with the disturbances of energy, emotions, impulses and will, the 
impairment of which is due to the difficulty of transforming will into action 
rather than to a lack of will or emotion. Catatonia like pictures were rarely 
seen. In schizophrenia the inhibition of muscular action is of psychic origin; 
in encephalitis it is due to disease of the extrapyramidal system. A depressve 
type of psychosis predominates. Frequently there are ideas of suicide. Irrita- 
and whining are sometimes replaced by a peculiar indifference to the 
environment which may even amount to complete lack of emotion. There 
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may be a complete change in the personality. A young patient, normal at 
the onset of the encephalitis, may present the reactions of a psychopathic 
child. Attention is diminished without impairment of conception. The ability 
to form and combine abstract concepts may be well preserved, but with 
sudden disturbances in the logical sequence of ideas combined with flight of 
ideas and peculiar aberrations. Very seldom is there lasting impairment of 
memory, though this is sometimes simulated by fatigue with diminution of 
mental activity. Somnolence, first emphasized by Economo as characteristic, 
is not the typical symptom in epidemic encephalitis; the most striking feature 
is the shifting of sleep to the early hours of the morning and forenoon after 
preceding periods of unrest. The attempt to localize the lesion responsible 
for these symptoms was not successful. Cortical disturbances seem to be of 
minor importance compared to the lesions in the brain stem. There must 
be a certain constitutional disposition to produce the symptoms described. 
Susceptibility to exogenous toxic influences is not identical with the disposition 
for endogenous disturbances as is proved by the differences in behavior in 
epidemic encephalitis from that in well known endogenous psychoses. The 
conclusions of the author are based on extensive and carefully carried out 
psychologic tests. The psychic manifestations in epidemic encephalitis, as the 
author states, are as manifold as the individual dispositions of the patients. 


Wet, New York. 


Diseases of the Ear, Nose and Throat 


MasrorectoMY: WutH SpectaL ATTENTION TO LocaL ANESTHESIA. S. M. 
BLACKSHEAR, New Orleans M. & S. J. 78:137, 1925. 


ine half of 1 per cent solution of apothesine or procaine is injected into 


irea of skin, under the periosteum and into the posterior wall of the 
canal. Satisfactory anesthesia has been obtained in several cases. 


IONS FROM THE CORRELATION OF LABORATORY FINDINGS, CLINICAL 
SYMPTOMS AND END-RESULTS IN TONSILLECTOMY. L. S. Lippincott, New 
Orleans M. & S. J. 78:395 (Dec.) 1925. 


The author has attempted to correlate the gross appearance, microscopic 
appearance, bacterial flora, symptoms and the end-results of tonsillectomy and 
adenoidectomy. He concludes that there are no bacteriologic or morphologic 
findings typical of any given symptom, nor does any particular finding in the 
tonsils or adenoids serve as a means of prognosis of the end-results. 


ANDERSON, New York. 


MetHop or INVASION OF PosTERIOR Fossa IN Orit1is Mepta. F. FREMEL, 
Monatschr. f. Ohrenh. 4:400, 1925. 


Three courses are generally recognized: (1) preformed route, wherein bony 
plate, meninges and brain cortex separate middle ear from brain abscess; 
(2) direct invasion of infection from middle ear through the structures before 
mentioned; the usual method, (3) metastasis through the blood circulation. 

Korner calculates 42 per cent by the direct invasion. In forty cases of 
cerebellar abscess, there were two instances when the bone separating the 
middle ear from the abscess was normal in appearance. Hencke in twenty-four 
cases found three such instances. Blau collected 737 brain abscesses in litera- 
ture, forty of which showed macroscopically no direct invasion of the brain. 
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The authors concluded, therefore, that the intracranial complication was 
metastatic. This cannot be inferred unless microscopic examination of the 
intervening bony wall and meninges is made. 

Kiimmel, Hinsberg, Miodowski and Karl Beck reported histologic studies, 
demonstrating the invasion of the cranium through preformed channels; in 
the case of cerebellar abscess the route is through the labyrinth, sigmoid sinus, 
posterior antral wall or the hiatus subarcuatus. The last named is a small dell 
on the posterior surface of the petrous bone, lateral to the internal auditory 
meatus near the apex of the pyramid. A process of the dura is firmly attached 
to this spot, which, though quite prominent in the child’s skull, in the adult’s 
becomes much shallower or even obliterated. 

Fremel reports two cases of cerebellar abscess in which serial, microscopic 
study disclosed a direct, progressive invasion of the brain. Whether a menin- 
gitis or an abscess results after such an invasion depends apparently on the 
resistance of the dura (in addition to other factors, such as virulence of the 
organisms, duration of the middle ear suppuration). If the process reaches 
the dura and remains intradural for a time, permitting a firm adherence of the 
dura to both bone and brain cortex, further extension results in an abscess. 
Rapid extension through the dura does not afford the opportunity of dural 


adhesion and results thereby in a diffuse meningitis: GLOWACKI, Detroit 
™L y, . S It. 


Diseases of the Skin 


ICHTHYOSIS AND CONGENITAL SYPHILIS. MARCEL SENDRAIL, Ann. de dermat. et 
syph. 6:544 (Aug.-Sept.) 1925 
Citing nine cases from the literature, the author describes a case in which 
the ichthyosis is perhaps to be attributed to altered cutaneous development 


due to syphilitic infection in uter 


PityrtaAsis Rusra Pitaris. H. Goucerot, Bull. Soc. frang. de dermat. et syph. 
32:374, 1925. 
A girl, aged 5 years, was apparently in good general health, and her family 
history showed no sign of tuberculosis. An extensive eruption typical of 


pityriasis rubra pilaris clinically was cured following the injection of the 


antituberculous vaccine of Vaudremer. 


SCLERODERMA AND SUBCUTANEOUS CALCAREOUS GRANULATIONS. THIBIERGE, L. 
SPILLMANN and WEISSENBACH, Bull. Soc. franc. de dermat. et syph. 
32:R.N.58, 1925 
In a girl, aged 14 years, the condition had appeared following an attack 

of diphtheria in 1916. It had progressed rapidly, and the arms and legs were 

extensively involved. Some of the nodules had broken through the overlying 


skin, as is shown by.a photograph. ParkHurst, Toledo, Ohio. 


PRIMARY FIBROSARCOMA OF THE SKIN IN A Boy 5 YEARS OLp. G. BERTACCINI, 

Arch. ital. dermat. e sifil. 1:1 (July) 1925. 

The patient suffered from a hard, pink, nodular lesion on the right knee 
over the rotula, which had been growing slowly for two years. No other 
lesions and no enlarged glands were found. The tumor was removed surgically, 
and there was no further reproduction. Pathologically the growth was a 


fibrosarcoma. 
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VeGETATING STAPHYLoID Dermatitis. M. Artom, Gior. ital. di dermat. e sifil. 
66:1138 (Oct.) 1925. 


The author reports a case of this condition in a child, aged 10. The lesions 
were situated on the face. Staphylococcus pyogenes-albus were isolated in pure 
culture from the vegetating masses. The author concludes from his bacteriologic 
and experimental studies that dermatitis staphylogenes is the result of infection 
with attenuated germs, which in a normal state of virulence would produce 
abscesses. 


ZoSTER AND VARICELLA. C. MAperNA, Riforma med. 41:1160 (Dec. 7) 1925. 
The question of the identity of the specific germs of varicella and herpes 
zoster is still unsettled. Epidemics of herpes zoster coincident with epidemics 
of varicella have been reported, causing some observers to believe that possibly 
both diseases are produced by the same etiologic germ. This agent would 
produce a herpes zoster when infecting the nervous system and varicella when 
the infection is hematic. The author reports an epidemic of varicella and herpes 
zoster in the same family. He advises autohemotherapy in the treatment of 
herpes zoster. Parpo-CasteLto, Havana. 
CoNTRIBUTION AND INQUIRY INTO THE RELATION oF ERYTHEMA NoposuM TO 
TupercuLosis. A. Brems, Ugesk. f. Leger 46:1008, 1925. 


Four cases of erythema nodosum are reported, in which positive diagnoses 
of tuberculosis is the most important etiologic factor of erythema nodosum. 


ScuLutz, Minneapolis. 


A Case or “Pink Disease” (Acropym1aA, EryTHrepeEMA, ErytHiME Ept- 
DEMIQUE). S. M. C. vAN VEEN, Geneesk. Gids. 3:1153, 1925. 


A case report is given of a child, who when 4 months old presented 
symptoms of pink disease for the first time, marked muscular hypotonia, 
intense perspiration and dulness. Anorexia and photophobia also developed. 
In the beginning of the disease the pseudoparetic condition was often changed 
into one of general spasm, lasting only some minutes. This singular symptom 
disappeared gradually, and after 8 weeks it was no longer observed. The 
characteristic symptoms on fingers and toes in this disease (bright red, swollen 
and moist skin, desquamating later on) did not become obvious until some 
weeks after entrance to the hospital. An eczema lasting from before the 
beginning of this disease became more intense. During the illness the child 
developed angina, pyelitis and some skin abscesses. The pulse was small and 
frequent. The spinal fluid showed no abnormalities. The blood picture in the 
beginning was normal; during the pyelitis, 16,000 leukocytes with a severe 
deviation to the left was noted (Schilling symptom). 

No explanation could be found for the photophobia which disappeared after- 
ward. After several months the child recovered slowly, the muscular tonus 
at the time of the publication of this case was however still very slow. 


Van CREVELD, Amsterdam. 


Surgery and Orthopedics 


Some INDICATIONS For SPLENECTOMY. Joun B. Deaver, M. J. & Rec. 122:641 
(Dec. 2) 1925. 


The author first enumerates the various hypotheses offered with regard to 
the functions of the spleen. He then gives the immediate effect of splenectomy, 
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pointing out that one of the ways of studying the functions of an organ is to 
observe the effects of removal of the organ in question. Physiologically, 
splenectomy produces certain changes in the blood which cause a temporary 
anemia, an increased resistance of the red blood cells to hemolysis and a reduced 
tendency to jaundice. Splenectomy also causes an increased excretion of iron, 
decrease of fat in the feces, an increase of fat and cholesterin in the blood. 
This last mentioned may aid the resistance of the red cells to hemolytic agents, 
Any splenic tissue left after operation rapidly increases in size, becoming 
equivalent to a normal spleen in size and appearance. 

This brief outline of some of the changes that follow splenectomy explains 
the result of the operation per se. Splenectomy gives the best results in 
pernicious anemia when performed in the early stages. In acquired hemolytic 
jaundice and the splenic anemias, the operation is one of distinct value. In 
Banti’s disease and the thrombocytopenic type of purpura hemorrhagica splen- 
ectomy is also of value. The author gives the operation in detail, pointing out 
its difficulties. It is not simple but is a serious procedure. The greatest 
dangers after the operation, aside from shock and collapse from hemorrhage, 
are bronchitis and pneumonia. A late complication to be feared is intestinal 
obstruction from adhesions. The remote results of splenectomy are, on the 


whole, excellent. WILLIAMSON, New Orleans. 


PRIMARY SARCOMA OF THE INTESTINES. FRANK L. Lorta, New Orleans M. & 
S. J. 78:201, 1925. 


The author presents a case of primary sarcoma (lymphosarcoma) of the 
descending colon in a boy, aged 3 years. The insidiousness of the onset, the 
relation of trauma as a possible etiologic factor and the rarity of the location 
of the tumor are emphasized. 

The author also summarizes the cases previously reported in the literature. 


Tue RoentceEN Ray IN OSTEOMYELITIS. LesTER J. WILLIAMS, New Orleans 
M. & S. J. 78:267, 1925. 
The author emphasizes the importance of roentgen-ray examination in early 
osteomyelitis. The chief diagnostic value lies in the exclusion of other 


pathologic conditions which may be confounded with osteomyelitis. 


ANpERSON, New York. 


Miscellaneous 


Tue Errect or THyro-PARATHYROIDECTOMY AND PARATHYROIDECTOMY AT 75 
Days or AGE ON THE GROWTH OF THE BRAIN AND SPINAL. CorD OF 
MALE AND FEMALE ALBINO Rats. FREDERICK S. Hammett, J. Comp. 
Neurol. 37:15 (June) 1924. 


This paper is one of a series (No. XX) reporting the investigation of the 


role of the thyroid apparatus in the growth of the central nervous system from 


the point of view of age and sex relationships. 

It contains the observations and discussion of the effects of the lack of 
thyroid and parathyroid secretion on the growth and differentiation (water solids) 
of the brain and spinal cord of male and female albino rats, during the age 
period from 75 to 150 days, together with a comparison of the data of similar 
observations on control rats observed during the growth period from 100 to 150 
days of age. 
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The author comes to the following general conclusions: 


1. Sex and age are factors of importance in the determination of the type and 
degree of response in growth of the brain and cord to thyroid and parathyroid 
deficiency. 

2. The brain is more dependent on thyroid function for its normal quantitative 
differentiation than is the cord. This difference is interpreted primarily on the 
basis of the relative time of appearance of. the spinal cord, thyroid gland, and 
brain (cerebral hemispheres) during the course of phylogenetic evolution. It is 
secondarily interpreted by the differences in relative dependence of cytoplasmic 
and lipoid metabolism on thyroid function. 


3. The growth of the central nervous system is more resistant to the toxemia 
of parathyroid deficiency than is that of the body as a whole. 


4. The growth of the spinal cord is more resistant to the disturbances of 
metabolism induced by thyroid and parathyroid deficiency than is that of the 
body as a whole. 


Tue SIGNIFICANCE OF THE FRONTAL BRAIN WITH RESPECT TO THE HIGHER 
Psycuic Functions. Jutrus Donatn, J. Nerv. & Ment. Dis. 61:113 (Feb.) 


1925. 
Motor Centers of the Frontal Brain: 


[he opponents of the localization of the higher psychic functions in the frontal 
in admit motor functions only: 


1) The motor center of speech (Broca’s area). This is localized in the 

rior third of the left third frontal convolution. According to Mingazzini, 

verbal impulses proceed from the right Broca’s area, traversing the anterior 
rt of the corpus callosum, and uniting with the left side. 


Fronto-ponto-cerebellar tract serving equilibratory functions. Flechsig 
locates it in the third, and Brodmann in the first and second convolutions. Some 
authors, as Gerstmann and Monrad-Krohn, deem it an equilibrium center super- 
ordinated to the cerebellum, exercising a consciously regulating influence on the 
opposite cerebellar hemisphere, while. the latter is unconsciously exercising its 
equilibrating activity. Bruns has emphasized “frontal ataxia,” and Barany 
showed that frontal tumors can cause cerebellar as well as vestibular symptoms. 

Projection fibers from the convexity of the prefrontal region (from the 
second and third and partly from the first convolution) within the area of the 
corona radiata in the anterior crus of the internal capsule to the basal ganglia. 


(4+) Association fibers which unite the cotex of the frontal brain with other 
parts of the cortex, especially the fasciculus arcuatus or fasciculus longitudinalis 
superior, from the second and third frontal convolutions, partly sagittal to the 
occipital lobe and partly in arcuate form to the vertex of the temporal lobe. 

(5) Monakow’s frontocentral fasciculus, from the frontal brain to the anterior 
central convolution. 


(6) The graphic and motor-musical centers, with uncertain localization. Both 
are placed in the second frontal convolution—the graphic in the left, and the 
motor-musical sometimes in the right, especially in the foot of the convolution. 
It is noteworthy that they border immediately on the center, for the movement 
of the hand and fingers in the middle of the anterior central convolution similarly 
to the center of speech bordering on those of the tongue, gullet, jaw and larynx 
in the foot of the central convolution. The sensory-musical center was placed 
by Probst in the foremost part of the first left temporal convolution. 
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Pick, Wernicke and others assign the graphic center to the medulla of the 
lower parietal lobe corresponding to the angular gyrus. Evidently the visual 
tracts passing underneath to the occipital lobe are affected by lesions here, and 


the integrity of these tracts is indispensable to the mediation of letter images to 
the center of the hand and finger movements. Mingazzini’s view is, however, 
that lesions of the inferior parietal lobe, and especially of the left angular gyrus, 
are connected with disturbances of reading, which are independent of aphasic 
syndromes. 

While agraphia is usually found in lesions of the second left frontal convolu- 
tion, motor amnesia is encountered on both sides, which may be attributed to the 
use of both hands in playing on musical instruments. 

Thus it seems that engrammes (images) are deposited in the frontal brain 
which, together with the impulses of the will also enacted here, move the motor 
centers. In Broca’s center, the speech-moving images set in motion the bordering 
centers of the necessary muscles in the anterior central convolution. From the 
graphic and musical center in the second frontal convolution the impulses are 
converged to the neighboring hand and finger centers. The recollection of 
images, the ideas, as well as their comparison with each other, and the assertion 
in judgment, the pondering of actions and decisions to carry them into effect, 
occur in the frontal brain, and then follow the impulse to the muscle centers. 
Beginning from the cortex of the central convolution, the movement is purely 
mechanical. Thus the frontal brain seems to be physically superordinated to the 
motor centers of the anterior centrol convolution. 

B. The Higher Psychic Functions of the Frontal Brain: 

Here are first recorded numerous instances of frontal lobe lesions, mostly 
tumors, which emphasize the lack of psychic findings. However, in such cases 
the author feels that in the great majority of these cases, if attention had been 
called to them, a closer examination would have shown psychic changes or defects. 
C. Focal Diseases of the Frontal Brajn, in the Form of Progressive Paralysis, 

Schizophrenia and High-Grade Dementia: 

(1) Forms similar to paralysis: 

Bernhardt and Borchardt, Sullivan, Van Gehuchten, Witney and Rosenback 
have all reported cases which, as syndromes almost similar to general paralysis 
developed, have, either at operation or necropsy, proven to be tumor formations 
involving the frontal lobes. 

(2) Forms Similar to Schizophrenia. 

Mr. Rosenfelt reports the case of a rifleman, aged 20, who was shot through 
both frontal lobes by an infantry projectile. A psychic disturbance of two 
months’ duration supervened, so much like catatonic stupor that “anyone not 
knowing the history of the condition would have, without hesitation, pronounced 
it a catatonic stupor.” This patient also showed “frontal ataxia.” There was 
complete recovery in three months. -E. Forster, in a case of similar injury, 
observed no defect of intelligence in the restricted sense, but a lack of impulse 
with cataleptic symptoms. Schob, in a third similar case, saw, as a permanent 
condition, impaired memory, disproportionate decrease of intelligence, dulness, 
lack of intuition, euphoria, moderate irritability, impulsive running away and 
thoughtless actions. Dimitz and Schilder, in a case of tumor of the septum 
pellucidum growing into the corpus callosum, found loss of initiative, agility and 
interest, as well as disturbances of equilibrium and trembling fits. Bostroem, in 
four observations of frontal brain tumors, besides trunk ataxia and somnolence, 
emphasizes lack of activity and stubborn perservance in attitudes. 


(3) Forms of High Grade Dementia. 
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on 


Curti, in a case of neoplasm of the anterior fossa, observed, besides general 
tumor symptoms, disturbances of the sense of smell, marked weakness of memory, 
states of severe irritation, and idiocy. Constantini saw unconsciousness super- 
vene after jaundice and later spastic paralysis and dementia in a case of tumor 
of the centrum ovale of the prefrontal lobe, proved postmortem. K. Mendel 
mentions three cases of severe frontal brain injury with remarkable jesting and 
euphoria. H. Richter reports a clear case of idiocy resulting from an isolated 
lesion of the ganglion cells in the frontal brain. Gans reports two somewhat 
similar cases, both in women, one aged 54, the other 61, who gradually developed 
a severe grade of dementia. Both showed marked frontal lobe atrophy. In 
a case of heredosyphilitic disease of the anterior cerebral artery and the left 
branch of the Sylvian artery, Diiring saw right spastic atrophic hemiplegia, 
anesthesia and idiocy. In a case of sarcoma of the anterior part of the right 
cerebral hemisphere, Arvedo observed psychic disorders simulating hysterical 
symptoms: great suggestibility, violent fluctuations of the affections and tem- 
porary epileptiform -attacks. Marie and Benoist, in a case of pure senile 
dementia, without motor, sensible and sensory disturbances, found a tumor 
under both frontal lobes. 

D. The Corpus Callosum: 

By means of the ample connections which it establishes between both frontal 
lobes, it forms an integral part of the frontal brain, so that lesions of the corpus 
callosum on the whole cause the same symptoms as those of the frontal brain. 
Because the tracts are pressed so closely together, small lesions may cause most 
extensive disturbances. Pagot asserts that the corpus callosum is the organ of 
the highest mental functions. Landsberger reported a case of an undeveloped 
state of the corpus callosum with serious psychic and somatic phenomena. 
Hultkrantz examined a brain without the corpus callosum. There had been no 
serious motor or intellectual defects, and he produced a dozen more similar 
reports from the literature. His explanation is that in such cases, one hemi- 
sphere alone undertakes the incitement and more subtle regulation of all 
spontaneous movements and that amnestic-associative functions are also confined 
to the same hemisphere, while the other half remains ineffective. 

(he significance of lesions of the corpus callosum in producing psychic 
disturbances becomes evident by the fact that here both frontal lobes are simulta- 
neously indirectly affected to a great extent. The statistics of H. di Gaspero 
show that psychic disturbances occur more frequently in tumors of the corpus 
callosum than in frontal tumors. The occiptal, temporal and parietal tumors 
follow in order. Cerebellar tumors range from 30 to 40 per cent and the 
pituitary up to 20 per cent. Tumors of the brain stem and central territories 
are least frequent. 

Moria (joking) is most common in frontal tumors; stupor in tumors of the 
anterior part of the brain; while melancholia, crepuscular states, hallucinosis 
and paranoia are not connected either with definite parts of the brain or with 
particular kinds of tumors. The findings show also an enhanced importance 
of the left hemisphere over the right. 

E. The Clinically Ascertained Psychic Functions of the Brain: 

From the type of psychic disturbances the author deduces the functions of 
the frontal brain. There have been found disturbances of memory and percepti- 
bility, retrograde amnesia, confabulation up to complete loss of memory, as well 
as disturbances of conception, of the association of ideas and intuition, and 
weakmindedness up to idiocy. 
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Chorosko, from observations in fifteen war cases, asserts that in exclusive 
lesions of the left frontal lobe psychic disturbances had never been observed— 
which is contrary to Rauschburg’s findings—that they are found in bilateral 
lesions only, or in those of the medial line. He assumes typical psychic disorders 
to be weakness of the attention manifesting itself in the decrease of the capacity 
of observation, of the stability and capacity of attention, as well as in irrational 
actions and in abnormal conduct generally. 

Goldstein finds in frontal brain lesions psychic disorders of a subtie kind, 
characterized by a lack of capacity to discern the essentials of an event. From 
this disturbance arise inattention, lack of interest and power of concentration, 
symptoms in the domain of agnostic and apractic disorders, and lastly, akinesis. 

In the frontal brain are thus deposited the engrams of things and events. 
There they are compared with each other, abstracted to ideas, connected to 
judgments and concluding verdicts formed. There the action is weighed and the 
impulse of the will imparted and from the sphere of ideas converged to the 
proper motor centers, where the purely psychic act of the frontal brain is trans- 
formed by reversing in movement. The impulse of the will does not arise in 
the cortex of the central convolution, but in the frontal brain, and only comes 
into activity through reversing. 

It is noteworthy from the-results of the World War that persons with frontal 
brain injuries show greater mental defect than those with lesions of the central 
convolutions. From the measurements of the head by Bayerthal it is concluded 
that the size of the anterior part of the head is of importance for the mental 
faculties. 

F. Experiments on Animals and Comparative Anatomy : 

Franz observed that the extirpation of the left frontal lobe in the ape resulted 
in psychic deficiency, which was not observed on extirpation of the right lobe. 
Bianchi found one-sided extirpation in the ape produced no effect, but bilateral 
extirpation resulted in a diminution of the higher psychic functions. Franz, after 
teaching cats and apes certain tricks, extirpated their frontal lobes and iound 
that they could no longer do the tricks. However, they recovered the ability by 
renewed drill. He thinks, therefore, that the frontal brain serves for learning 
and acquiring new associations, while the associations already formed are pre- 
served in other parts of the brain. The author suggests this as proof for the 
vicariation of nerve cells and tracts. Ceni, by extirpation, ascertained that the 
maternal instinct in birds is dependent on the forebrain. Brodmann divides 
the frontal lobe histologically into a precentral region, representing the center 
of the arbitrary movements and a frontal region whose function, in his opinion, 
is unknown. The precentral region is present in all mammals, and its extent 
varies only within narrow limits. The frontal region is inconstant, being present 
only in the more highly organized animals as a special structure formation. It 
is most strongly developed in the anthropoids. Its surface in man amounts to 
29 per cent of the whole brain surface; in the chimpanzee, to 16.9 per cent; in 
the gibbon, to 11.3 per cent; in two baboons, to 10.1 and 9.5 per cent, respec- 
tively; in Cebus capucinus, to 9.2 per cent; in the lemur, to 8.3 per cent; in the 
dog, to 6.9 per cent; in the cat, to 3.4 per cent; and in the rabbit, to 2.2 per 
cent. Flechsig, on the basis of his myelogenic findings, considers the frontal 
terminal area in anthropoids much smaller than in man. 

The author, in his concluding remarks, speaks, not in favor of the exclusive, 
but only of the prevailing psychic, significance of the frontal brain. He does not 
deny the importance of the other association areas, but claims that the seat of 


the highest mental activity lies in the frontal brain. Aveust, Detroit. 
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SociaL HYGIENE AND THE NATIONAL AssociaTION. Epwarp L. Keyes, J. Social 
Hyg. 11:513 (Dec.) 1925. 


A survey of progress since the organization of the American Social Hygiene 
Association in 1914 reveals development of widespread interest in the problems 
with which the society deals. In this country there are now over 800 public 
clinics for venereal disease in operation. The policy of repression of prostitu- 
tion has become quite general. An effort to improve the social environment 
is designed to protect the youth, and to prevent delinquency. Sex education 
is receiving the attention it merits. There is unity of purpose in both hemi- 
spheres in policy and activities pertaining to social hygiene. 


Some SociaL HyGiENE OBSERVATIONS IN Europe. RACHELLE Yarros, J. Social 
Hyg. 11:535 (Dec.) 1925. 


Summarizing her observations made during visits to European venereal 
clinics, the writer comments on the prevalence of good clinics, and their large 
patronage. Public sentiment is becoming opposed to the reglementation of 
prostitutes, and in France, Germany, Russia and England many agencies are 
employed in the rehabilitation of sex offenders. The police clinics, in contrast, 
are far from desirable. 


GuarpDING THE Nation’s HeattH. HucH S. Cummings, J. Social Hyg. 
12:25 (Jan.) 1926. 


In an address dealing with venereal disease control, the activities of the 
Federal Public Health Service are outlined and discussed. Educational and 


legal phases are given most consideration. - 
rn 8 Boyp, Iowa City. 


CocaINe AppicTion IN CHILp. CuNnHA Lopes, A Folha med., p. 12, Jan. 1, 1926. 


The Folha Medica of Rio de Janeiro cites a case recently reported by Dr. 
ha Lopes in which a girl, aged 13, employed in a dentist’s office, had become 
caine addict, swallowing the drug. Hallucinations and attempts at suicide, 
h loss of memory and 8 per cent of urea in the blood, were the main 


features of the case. + “ht 
; CusHING, Chicago. 


PROCEEDINGS OF THE THIRTY-SIXTH CONGRESS OF THE GERMAN SOCIETY FOR 
THE Stupy or CHILDREN’s DisEAses, Karussap, 1925. Monatschr. f. 
Kinderh. 31:193, 1925 and 1926. 


The German Pediatrics Society held its annual meeting for 1925 in a three 
days’ session at Karlsbad. Abstracts of all the papers appear in a large issue 
of the Monatschrift, covering about three hundred pages. The general average 
of the studies reported is unquestionably superior to that of the few years 
preceding. Readers who know the Germany of a decade ago will be interested 
in noting the increasing number of quotations from the American literature. 

On the first day, Hans Spitzy of Vienna presented a long essay covering the 
borderline of pediatrics and orthopedics. He devoted considerable time to 
the subject of clubfoot and urged its early treatment. True clubfoot is a 
congenital defect occurring in several generations. It should be corrected as 
soon as the period of icterus neonatorum has passed. Before this, the skin is 
too sensitive to the pressure of any bandage or cast. Congenital torticollis, too, 
should be operated on in the first weeks and the operation of choice is the 
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open one. Flat feet in children should not be strapped or subjected to the 
various appliances so frequently used. The problem is one of educating the 
muscles, and here Spitzy suggests what seems an ingenious device. He puts 
a button in the sole of the child’s shoe, and instructs him to walk so as not 
to disturb it. The period is prolonged from a few minutes to a half day, and 
during this time the proper muscles become strengthened. For scoliosis not 
so much can be accomplished. Here prophylaxis assumes the position of greatest 
importance. He urgently recommends that school periods be limited to four 
hours daily and that these be interrupted at frequent intervals. The future 
of orthopedics, like that of pediatrics, will be in preventive work. Children 
at school should have a prescribed course in physical exercises as well as in 
the usual curriculu \s regards tuberculosis, he warns that sunlight alone 
will not cure a Fresh air and food are equal necessities. Often 
prolonged exposure to > sun’s rays destroys the appetite and defeats the 
whole treatment 

Other speakers were Friedrich Holtz, who presented a method for the 
letermination of blood phosphorus which required only a few drops of blood. 
Bischoff investigated the length of time it takes sodium hydroxide to lake 


blood, and found it varies during different months of infancy. He tabulated 


findings and presented them as a method of determining the age of a 
hild when no history is obtainable. A. Uffenheimer made a number of skin 
ests on patients with bronchial asthma and found the method of value, 
Eckstein of Dusseldorf argued that metabolism tests taken during the usual 
hort period of time are worthless and should only be used relatively. In the 
gcoiter of adolescence, he found no change in the metabolism. The fact that 
the thyroid can tolerate large doses of iodine, and that in these cases only tiny 
mounts work ure, lead him to suggest that for such cases iodine may func- 

simply as -atalyzer and not as a replacement of some deficiency. Fritz 
Demuth of Marburg found that extracts of different organs vary in their ability 

split-a certain phosphorus compound. Otto Beck of Tubingen, and A. Frank 

Leipzig ntribut short studies on the metabolism of fever and on fat 


nd considerable discussion centered on the measles 

to the organisms found by Caronia and to his method 

The majority of speakers could not confirm his optimistic 
me thought that 


rophy lactic \ alue. 


inoculations of a vaccine of his organisms 


nna found that in the child, digitalis affects both 
normal heat nd the heart in pneumonia in the same way. They cannot 
confirm the American o ns that digitalis invariably causes a diminution 

the “T” wave. In small children, the dose of 0.2 gram of the powder in 24 
hours should not be exceeded. 

Koreff and Hans Mautner reported studies of the action of insulin and 
pituitary extract on the gastro-intestinal tract of mice. Insulin seems to tone 
up the musculature and increase secretion, while pituitary extract has the 
opposite effect. 

During the second day, much of the time was given to the discussion of 
blood transfusion. In this respect, the Europeans do not seem to have as great 
experience as we have, and are now going through the various stages in the 
development of the subject that we have gone through during the last decade. 
Pyloric stenosis also came in for its share. The consensus of opinion is that 
most patients recover without operation. When to operate was the subject 
of some debate. J. Bauer of Hamburg advised surgery when the stomach has 
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not emptied any of a bismuth meal after two hours. Herman Vollmer showed 


e ; ; ° ae ‘ 

e that in severe pyloric stenosis the loss of acid from vomiting lead to a relative 
. increase of alkali. That so few of these patients developed tetany is an 
t argument against alkalosis as an etiologic factor in that condition. 


| Von Bokay of Budapest intubates children under 2 years of age, and urges 
early interference. The discussion between him and Schlossman of Dussel- 


dorf was somewhat acrimonious, Schlossman claiming that if one desires to 
r advertise a mortality of 50 per cent as a good result, the interpretation is 
e one determined by the listener’s temperament. Schick acted as peacemaker. 
'" Bied! read a long complicated paper on the endocrine changes at puberty. Franz 
' Hamburger (Graz) presented studies, showing that individuals both react 
e differently and possess varying amounts of antibodies on different days. 
1 The end 6f the day’s program and much of the third day was -taken up by 
e studies of nutrition. Rosenbaum (Leipzig) reported an interesting research 
on dogs, and concluded that no matter what the nature of the food, the 
e reaction of the duodenal contents was maintained constant. Thus, acid foods, 
. such as albumin milk, would work a much greater stimulus on the duodenal 
e mucosa that those of a less acid nature. 
1 iderable discussion was aroused by K. Weise (Leipzig), who attempted 
. to repeat the observations of Adam that different strains of colon bacilli 
"| vary in their ability to ferment carbohydrate. He was unable to change one 
' type of bacillus to the other until he injected a culture into the peritoneal 
1 cavity of a guinea-pig and passed the organism through several animal inocula- 
e t By this procedure the carbohydrate fermenting power of the organism 
t was greatly increased. Hofmeier also reminded us that organisms of the same 
y type varied, and that we must always bear in mind different characteristics 
s ot various strains. 
. ne Stransky of Vienna and Alfons Trias of Barcelona presented a good 
y stud the intestinal bacteria of the dog. Three animals were fed naturally 
. T artificially. Cultures were taken from various levels of the gastro- 
t intestinal tract. In the stomach and upper intestine, bacteria of the same type 
were ind in both series of animals, being more numerous, however, in the 
, artificially fed. In the lower ileum, differences become manifest. While in 
i th irally fed the organisms are of the bacillary type and seem homogeneous, 
. in the artificially fed there is no distinct type of organism, and extraneous 
: forms such as yeasts become common. Studies were also made on the pro- 
teols ictivity of the organisms. The aerobes acted identically in both 
; seri f animals. The anaerobes seemed more active proteolytically in the 
t naturally fed. 
: Hugo Meyer (Freiburg) gave chemical evidence to show that human casein 
4 is not an absolute constant, but that there is variation in some of the reac- 
tions of different specimens of breast milk. Ernst Maurer (Munich) produced 
rickets in rats, and found an unquestionable change in the blood. There was 
an increase of the nucleated reds and an increase in eosinophils and myelocytes. 
; The session closed with some brief clinical observations on syphilis, and 


with an experimental study on tuberculosis by Berthold Epstein of Prague, 
f who showed the incubation of that disease in animals to be from three to ten 
weeks. This period is entirely without symptoms and can be demonstrated 
only by tuberculin reactions. 


oOo 
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Society Transactions 


CENTRAL STATES PEDIATRIC SOCIETY 
Third Session, Chicago, Nov. 7, 1925 
JosePpH BRENNEMAN, M.D., President, in the Chair 


SKULL Fractures. Presented by Dr. ALBERT H. MONTGOMERY. 


In the last five years we have seen forty-two cases of skull “fracture, all 
intimately associated with intracranial injuries. In this series none of the patients 
were new-born infants, but ranged in age from 4 months to 14 years. In 
thirty-four of the cases the injury was located in the vault alone, and in the 
base alone, or associated with the vault, in the remaining eight cases. The linear 
fractures of the vault are of little interest beyond the point at which they may 
touch important blood vessels or important nerves. The fractures of the base 
are frequently associated with the orifices of the head, and are apt to give 
entrance of infection to meninges. The depressed fractures are extremely 
important, for they call for some type of immediate active interference. In our 
series, twenty-seven of the fractures were simple, unassociated with wounds of 

y type. 

One of the most important symptoms associated with injury to the skull is 
that of temperature. This usually rises and those that reach 103 or 104 F. indi- 
cate a definite injury to the brain. A subnormal temperature is also indicative of 
severe injury. The » is generally slow, but this does not indicate cerebral 

mpression unless it occurs with other signs and symptoms. The urine often 
contains albumin and casts, and lesions about the hypophysis are habitually asso- 
iated with the presence of a sugar reaction in the urine. Spinal puncture gives 
valuable information 

In the treatment we have a simple working rule that we have followed after 
1 certain amount of disaster in these cases. In the depressed fractures we operate 
as soon as possible, only waiting for a certain degree of shock and concussion to 
subside. This holds true of the perforated fractures as well. The other group 
of cases that we feel demand operative attention are those that show compression. 
Localized symptoms associated with hemorrhage, or definite cerebral edema, with 
intracranial tension that persists after twenty-four hours, are the big indications 
for surgical intervention. All other cases of fracture of the skull are treated by 
conservative measures such as ice bags, sedatives and rest in bed, with attention 


to the bowel and bladder. 


CAkDIOSPASM? Presented by Dr. W. H. O. HorFFMANN. 


Case 1.—The patient was the third child in the family. The first child had 
congenital coloboma of both eyes, otherwise was apparently normal. The second 
was a mongolion idiot with a congenital heart, who died at the age of 2 months. 
The child in question was seen on Sept. 21, 1925, the fourth day after birth, with 
the complaint of vomiting. He vomited during every feeding, never after feeding. 
While he was nursing he would let the nipple go after three or four swallows 
and the food would run out of his mouth. He would start to nurse over and 
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over again, each time with the same result. He had lost from 7 pounds, 8 ounces, 
to 6 pounds, 11 ounces, had a sighing respiration, slight cyanosis, and the skin 
felt very dry. On fluoroscopic examination the barium would go readily down 
to the end of the esophagus, but no further. The esophagus seemed to be rather 
wide. The stomach tube, after several minutes, entered the stomach. For five 
days thereafter, the feeding was done by tube, using as large a tube as possible. 
Gradually, the child was put to the breast on alternating feedings and finally the 
tube was omitted. The child is now in good condition. This may have been 
a cardiospasm, or some mild stenosis of the cardia. 


Case 2.—This patient was the first child in the family, and was seen on the 
third day. He acted at the breast similar to the before mentioned child, and, in 
addition, would vomit large quantities later. On the fourth day of life, under 
the fluoroscope, a picture similar to that of the first baby was seen; that is, the 
barium would go down to the cardia and would remain there from twenty to 
thirty seconds. At intervals, after the whole esophagus was well filled, barium 
entered the stomach. A roentgenogram, taken three hours later, showed a large 
amount of the barium still in the esophagus, the lower end of the barium shadow 
ending in a small fine tip. A roentgenogram, taken twenty-four hours after, 
showed a liberal amount of barium still in the stomach. The child was fed 
with the tube the same as in the previous case, and was given atropine before 
ach feeding. Occasionally, there were large quantities vomited. Today the 

d is in good condition. He probably had a cardiospasm plus a temporary 


vl TQ); Y 
yyiorospasm, 


NITAL DEFORMITIES. Presented by Dr. E. J. BERKHEISER. 


this small group of patients, we have to deal with congenital deformities 

iich have restriction of motion in the joints. No definite etiologic factor is 

Pathologically, we find that the principal loss of motion is that of 

nsion. This is due to a thickening of the joint capsule and all the peri- 

articular structures. All of the soft parts, as well as the tendons, have structurally 

shortened or adapted themselves to the flexed position, and in one of the cases 

there is a congenital bony ankylosis of the knees in flexion. The thighs are big 
and “ham like” in appearance and the buttocks are broad. 

This first child was brought for examination when about 1% years of age 
with flexion deformities at the hip and knees, and clubfeet. In the first 18 
months of life she had been operated on with sufficient force to tear the skin and 
soft structures behind the knees, and yet without correction of the deformities. 

The second patient was similar, but with flexion deformities in the upper 
extremities. He has had his deformities corrected and now is able to stand 
erect and walk unassisted. 

The third child was brought in with flexion at the knees and bony ankylosis. 
She walked on her buttocks by swinging her body from side to side. Osteotomies 
were performed on both knees, and now she walks on her feet with stiff 
straight knees. 

The treatment is twofold. If there is bony ankylosis, an osteotomy must be 
performed. Otherwise, the tendons may have to be tenotomized. The long 
plaster double spica in the first case shows the method of treatment. However, 
the essential form of treatment is that of constant application of pressure by 
repeated change of casts until the deformities are overcome and then the deformi- 
ties will not recur even in later life. 
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MapeLunc’s Wrist. Presented by Dr. B. H. Moore. 


This is an unusual condition, that is known as “Madelung’s wrist deformity.” 
[It occurs invariably in children of 12 or 13 years of age at the period of rapid 
growth. This is the third case we have seen. The signs are very slight in the 
beginning. There is usually pain in the wrist, which is diagnosed as “rheumatism,” 
“growing pain” or “sprain.” In a year or two, as the child grows, a curving of 
the radius is noted which is sometimes associated with a backward dislocation 
of the ulna. -This is a marked case, showing the characteristic deformity with the 
ulna dislocated backward, the wrist being turned in. There is also some short- 
ening of the forearm, and the condition is bilateral. In the roentgenogram there 
is a small, triangular area of lessened bone density on the head of the radius 
s quite typical of these cases. This patient has been operated on, with 
considerable improvement in the hand, and she has good use of her fingers. 
‘he operation consists in an osteotomy, taking out a wedge of bone sufficient 
to allow us to bring the hand back into the normal position. 
As to etiology, I think that, at sometime during the period of growth, there 
been a infection or slight trauma which has injured a portion, but 
the whole of the epiphyseal end of the radius, so that the growth of this 
injured portion is delayed, but the rest of the epiphysis grows at the normal 


hus causing the curvature. 


PHALITI )NDITIONS IN CHILDREN. Presented by Dr. Bert I. Beverty, 


Previous t ;; encephalitis in children was a comparatively rare and 
unknown disease. Since the epidemic, however, the number of cases is apparently 
increasing. The number admitted to the Children’s Memorial Hospital during 
the last two years is greater than the number admitted during the two years 
f the epidemic. From clinical and pathologic standpoints, both the acute condi- 

ns and sequelae may be divided into two large groups; namely, the infectious 
or epidemic group, and the toxic group. The epidemic subjects have acute 
symptoms, which have been carefully described by many writers, and character- 
istic histologic findings in the midbrain with slight changes throughout the brain. 
The sequelae of this group may be divided into those characterized chiefly by 
the development of a parkinsonian syndrome and those in which personality 
changes predominate In the latter, the subjects are characterized by marked 


emotional instability, resulting in severe behavior disturbances without deteriora- 
tion of intelligence as shown by mental tests. The outstanding clinical manifes- 
tations of the toxic cases are convulsions, rapidly developing and changing 


neurologic findings and general toxic condition of the patient. The onset may 
manifest itself at the beginning or late in the course of the infections. It 
is apparently always, or nearly always, secondary to an acute infection else- 
where in the body, usually of the upper respiratory or gastro-intestinal tracts. 
[The cerebral symptoms may be slight, or sufficiently severe to cause early death. 
[he histologic findings are characterized by changes in the pyramidal cells and 
throughout the cortex, with slight or no changes in the midbrain. One out- 
standing characteristic of this group is the marked deterioration of intelligence 
during the acute illness, and mental arrest as a sequel in some cases. 

Cases were presented illustrating postencephalitic behavior disturbance, park- 
insonian syndrome, cerebellar encephalitis, with complete recovery, respiratory 
difficulty, hemiplegia, following hemorrhagic encephalitis, convulsions with enceph- 
alitis as a probable factor and toxic encephalitis resulting in idiocy. 
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CeLiac Disease. Presented by Dr. L. W. Sauer. 


Up to 1921, | had poor results with my patients with chronic intestinal indi- 
gestion. At that time, Dr. John Howland reported excellent results with standard 
protein milk in thirty cases. About then I had a patient who was not progress- 
ing, and tried powdered protein milk. The child took the food fairly well after 
a week, and has gained ever since without exacerbations. At the time of writing 
he is over 5 years old and overweight. Up to this time, I have used this method 
of treatment in eleven cases of celiac disease, with striking results in most 
instances. In place of using the standard strength, I use a paste prepared of the 
powdered protein milk and water or Ringer’s solution sweetened with saccharine. 
At times, vanilla is added so that the mixtures resembles ice cream. It is fed 
by spoon four times a day. The temperature of the water should be just 100 F. 
It is sometimes advisable to wash the food down with a teaspoonful of water 
after every few of food. We use as many tablespoonfuls of the powder in 
twenty-four hours as the child weighs pounds, and then gradually increase the 
quantity until the number of spoonfuls equals the average weight for that age. 
After the child has gained a number of pounds the second phase of the diet is 
begun: namely, the cautious addition of cottage cheese, lean meat, egg yolk, etc. 
\fter a few more weeks or months of progress, vegetable, zwieback, rice flour 
and sugars are cautiously added. The diet must vary according to the tolerance 
if the individual child. One child gained 14 pounds in twelve weeks; another did 

y because he had bronchitis and fever on admission, when this cleared up he 
ide very rapid gains; two gained 14 pounds in six months; three others gained 
t 10 pounds in six months; two gained 9 pounds in six months. My last 
t, aged 234 years on admission, had made no gain for practically a year. 
ighed 20 pounds and 10 ounces. She was put to bed in the hospital, and 

x the first fifty days of an exclusively protein milk diet gained 134 ounces. 

f my patients are still getting some protein milk; in none has there been an 
ation. In five, the abdomens are still rather prominent, but the weights 

or above that of the average child of that age. 


YSMAL TACHYCARDIA. Presented by Dr. Haro_p A. BACHMAN. 


-The patient, a girl, aged 11 years, came to my clinic two years prior 

time of writing, with a history of rapid heart beat, dating back to the age 
rs. During the first years, the attacks occurred once or twice a year, 
she grew older, they became more frequent until they appeared once a 
She was admitted to the ward, and during the first few weeks had 

il attacks which came on suddenly and ended suddenly, sometimes two or 
» times a week, and extended over twelve to twenty-four hours. Physical 
examination revealed no cardiac pathology. The tonsils were large, cryptic and 
infected. In the ninth week of her stay the tonsils were removed under local 
anesthesia. On the day of the tonsillectomy an attack of tachycardia began 
which continued for eight days. The pulse rate was over 200 by electrocardio- 
graphic count. During this entire period her heart did not dilate, she had no 
dyspnea and no edema. On the eighth day her pulse gradually became 
slower, and in two or three days it had returned to normal. After three weeks 
she had another attack of tachycardia lasting a few hours. She was in the 
hospital for two more weeks and then went home, where she remained for 
three months with only two short attacks lasting for a few hours. I felt that 
the tonsillectomy had been of some therapeutic value. Three months later she 
came in with a severe attack following an acute sore throat, remained in the 
hospital for two weeks and went home. A month later she was admitted again 
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with another acute attack following a cold. In the year and a half since her 
last admission, she has continued to have occasional attacks of tachycardia, and 
the mother states that during the last few weeks she has had two attacks lasting 
for several hours. We cannot tell much about the prognosis. 


CasE 2.—Novasurol in Cardiac Edema in Childhood.—In connection with this 
case, I wish to bring up the question of the treatment of edema in some patients 
with badly decompensated hearts. I have used novasurol in five children in this 
condition. The first child was very edematous and nothing else had helped at 
all. The urinary output in the first four days was between 50 and 200 cc. each 
day. On the fifth day, I gave an ampule of novasurol, and the output increased 
slightly. Four days later, I gave another ampule and the output increased to 
3,400 cc., but there were no permanent results. The child died several days later, 
and at necropsy we found present a condition similar in type to that reported 
before following the use of novasurol. There were several ulcerative areas in 
the transverse colon, which our pathologist stated were definitely due to a chemi- 
cal cause. I do not think this had anything to do with the child’s death. One 
injection was given in the leg, which, at the time, was very edematous, and a 
large area of induration resulted. The second case we used it in was that of a 
boy, aged 10 years, whose urinary output varied between 50 and 600 cc. daily, 
We first gave half an ampule and obtained no results. Four days later we gave 
a full ampule and the output increased moderately, but the child died within 
twenty-four hours. The next patient was very edematous, with a large amount 
of ascites. We gave half an ampule and obtained an output of 1,000 cc. Three 
days later we gave another ampule with no result. Four days later we gave 
a third ampule, and obtained an output of 400 cc. After the last ampule we 
gave before he died, there was an output of 3,685 cc. 

The patient here presented is the only one who survived the decompensation. 
She came into the ward in May suffering from edema and weighing 52 pounds; 
in four days she weighed 56 pounds. On the seventh day we gave her half an 
ampule of novasurol, and the urinary output increased and continued markedly 
increased for four or five days. We gave another half an ampule and the output 
increased to 1,400 cc. The last ampule we gave brought an increase to 1,600 cc. 
Since then, the edema has gradually subsided and her condition has greatly 
improved. She has been up for, a month or six weeks. 

We do obtain results from the use of novasurol, for there is usually a 
marked increase in the output of urine following its use, but this improvement 
is not lasting in cases of bad decompensation. I think this is due to the fact 
that we are dealing with an infectious process, and even though we are able 
to eliminate a vast amount of the fluid by means of the novasurol, we are not 
able to keep far enough ahead of the condition in the heart for it to recover 
sufficiently so that the increased output is continued. 


Cystic LYMPHANGIOMA. Presented by Dr. Joun L. REICHERT. 


Three cases were presented. In the first two the tumor was located in the 
neck. These two cases showed the following characteristics in common: The 
tumors were present at birth, fluctuated, were compressible, but not reducible, 
very easily transilluminable and were multilocular. The skin was freely movable 
over them, and the tumors were freely movable on the underlying tissues. In the 
first case the tumor was superficial, flabby and grew only with the growth of the 
child. It was not susceptible to direct hematogenous or lymphogenous infection. 
The contents were orange colored and sterile. In the second case the tumor 
was deeper, more tense and was very susceptible to direct and lymphogenous 
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infection, although for the first six months of life it was quiescent. It even- 
tually grew widely and extended deeply in spite of roentgenotherapy and radium. 
At necropsy, it was found that the tumor had extended into the chest cavity, and 
the axilla and had eroded the trachea. The contents were purulent and con- 
tained staphylococci and streptococci. 

These two cases were shown as two distinct types of cystic lymph vascular 
tumors. It was suggested that the innocent types as illustrated by the first case 
be called cystic lymphangiectasis and that the term cystic hygroma be reserved 
for the neoplastic type as illustrated by the second case. A more descriptive 
term for this type is lymphangio-endothelioma. 

The third case was a so-called sacral hygroma. Clinically, it resembled the 
neoplastic type of cervical tumor. The nature of sacral hygromas is not clear. 
They are extremely rare, and may be lymph vascular in origin. 

A differential diagnosis of the cervical and sacral tumors was given, and the 
various methods of treatment were discussed. 


TUVENILE TABES DorsALis. Presented by Dr. Harotp A. RoseNBAUM. 


Case 1—This patient, a girl, came to the hospital in January, 1925, with a 
history of acute abdominal pain of two days duration, associated with vomiting. 
The early history is negative for rash, snuffles or disturbance of nutrition of the 

She walked at 9 months and talked well at 1 year. When she was admitted 
hospital she was a pale, rather undernourished and undersized child, aged 
years. The epitrochlear nodes were the size of small peas. The pupils 
not react to light or in accommodation, the right was a trifle smaller than 
the left and both were dilated. The tendon reflexes were normal and there was 
no incoordination. A Wassermann blood test was made, which was +++-+, 
as was the spinal fluid. The globulin reactions were positive, the Lange reac- 
tion was 544432111. In February, the patient fell down stairs and fractured her 
right ulna and displaced her right radius. This caused no pain and the reduc- 
tion was done without an anesthetic and was almost painless. The first reduction 
was unsatisfactory and it was reduced a second time, still without pain. In 
August she came to the dispensary with a well developed herpes zoster over the 
left buttock, extending over the left side of the vulva. About ten days later the 
mother asked me to come to see the child. She had had another attack of acute 
abdominal pain accompanied by vomiting. I saw her at about the end of the 
attack, which had lasted for four days. She lay with her eyes closed and did 
not notice anything. The abdomen was soft, there was no tenderness, the 
pharynx was negative and there was no fever. The child later described the 
pain, “Like someone was cutting me.” Because of the character of the pain, the 
nonreacting pupils and painless fracture, and the herpes which sometimes accom- 
panies tabes dorsalis, we thought that the child had passed through an attack of 
abdominal crisis of tabes dorsalis. As Dr. Cheney said, juvenile tabes is much 
more rare than juvenile paresis and the clinical picture is usually incomplete. In 
this girl the deep reflexes are still present, although the Achilles jerks are less 
active than they have been. The course is very slowly progressive. At the end 
of the second decade the patient is incapacitated. 

Case 2.—Vitiligo—This patient is a colored boy who came to the hospital in 
1922 because of interstitial keratitis. The Wassermann reaction was positive and 
he was placed on suitable treatment. I did not see him until the next December. 
In the meantime he had been at the Cook County Hospital where he had received 
treatment. The interstitial keratitis had increased, and he developed corneal 
ulcers which perforated with resulting complete loss of vision. The condition for 
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which we are showing him today, however, is this complete patchy loss of pig- 
ments or vitiligo which you see. Previous to the development of this skin 
condition there was a blotchy rash which lasted a few days, without fever or 
subjective symptoms. A rash often precedes pigment atrophy. This vitiligo 
began on the side of the head, and then appeared on the dorsal surfaces of the 
extremities and in some places on the body. It progressed for about six months 
and then became stationary. The same picture has been present since November, 
1922. This condition is not uncommon on a basis of syphilis, although it may 
be found in other infections such as leprosy, in some skin diseases such as lichen 
planus, and is met in some of the general states such as in myxedema, nervous 


1 
} 


exhaustion and at the time of the menopause. 
PURPURA HEMORRHAGICA COMPLICATED BY A FLAccID HEMIpLeGIA. Presented by 
Dr. MARGARET W. GERARD. 


This child has had purpura hemorrhagica for eight months. She was admitted 
to the hospital four months after the onset of the disease in a severely toxic con- 
dition, with convulsions of the left side. At no time during the two months’ 
course of the hemiplegia did she develop a spastic stage. There was a gradual 
return of reflex activity and motor power, so that, at the present time, there is no 
evidence of any difference between the two sides. This type of paralysis, of 
course, is very rare following hemorrhage into the brain. Lewandowsky and 
Dejerine both mention its rare occurrence, and Dr. Thor Rothstein has found 
such paralyses following hemorrhage anterior to the motor area, and in certain 


other extrapyramidal lesions. 
Although the patient has entirely recovered from the paralysis, the purpura 
is still present There have been exacerbations alternating with periods of 


improvement, but at no time has the blood picture entirely returned to normal. 


CHLoROMA. Presented by Dr. G. L. KAUFMANN. 


Cast 1.—This child entered the hospital with a history of bulging of the 
eyes. Two weeks previously there was marked lassitude, the child felt ill and did 
not play. Six months before this attack the eyes had been examined because of 
frontal headache and glasses were prescribed. On admission to the hospital 
there was bulging of both eyes, more marked on the right, and the right pupil 
was larger than the left. There was tenderness and pressure in both ears, but 
the drums were negative. The glands were swollen, the ethmoid was negative. 
The Wassermann reaction was negative, the Pirquet positive. The bulging of 
the eyes persisted and two days later the patient developed paralysis of the right 
side of the face. One roentgen-ray treatment caused slight improvement, but 
two days after the treatment she began to get worse. We believe it is a case of 
chloroma, which has been regarded as a malignant form of leukemia. (Necropsy 
later revealed the green tumor.) 

Case 2.—Scurvy.—This girl, aged 18 months, came in with tenderness 
and swelling of the leg, and a history of having fallen out of a baby carriage. 
The question of traumatism was considered, but roentgen-ray examination and 
the finding of a bluish discoloration around the gum caused a diagnosis of 
scurvy to be made. She had marked calcification of the lower end of each femur. 


Muttip_e Lunc Arscess Fottow1nG TonsiLitectoMy? Presented by Dr. JoserH 
BRENNEMANN 
Case 1.—This child had a tonsillectomy performed at a west side hospital. 
Two or three days later she developed a high temperature, and was admitted to 
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this hospital on Sept. 12, 1925, very ill. She was examined carefully, but 
nothing was found except a little dulness in the axillary line, but roentgen-ray 
examination showed three shadows that we thought were multiple lung abscesses. 
After eleven days, during which the temperature remained very high, the areas 
had increased in size, and we decided to call in a bronchoscopist. The morning 
after the bronchoscopy and bronchotherapy, the expectoration had a foul odor and 
this was present during the bronchoscopy. The child then developed a pneumo- 
thorax, and was very ill. The following morning she was better, and has made 
an uneventful recovery in about ten days. She is now perfectly well and gained 
8 pounds in four weeks. 

In the ordinary sense of the word, this could not have been a real lung 
abscess. In another case a small rubber stopper slipped into a bronchus and the 
child had a massive collapse of the lung. The lung cleared up entirely a few days 
after the plug was removed by Dr. McGinnis. It is my opinion that something 
from the throat became plugged in the bronchus in the present case, and in the 
bronchoscopic treatment the plug was removed. 

2—Keratodermia Plantaris et Palmaris—This child has been our most 
resting patient for about a year. He has been shown before the Chicago 
rmatological Society and the Pediatric Society; photographs have been sent 
er centers in an effort to get a correct diagnosis. He is now about 6 years 
The lesions of the palms and soles have remained about the same while 
ur observation. Around the mouth there are areas of hyperkeratosis, and 
also present on the feet, hands, arms and umbilicus. One finger and 
imb have lost the distal joint. The feet show the thick skin lesions. There 
me lesions about the umbilicus and there is a crater-like lesion in the rectum 
es in some distance. 
to diagnosis, some of the dermatologists suggested acrodynia. Syringo- 
1as been suggested and also a gonococcus infection of the skin. I believe 
ase of what has been called keratodermia plantaris et palmaris. No cases 
been reported with lesions around the face and the anus. An interesting 
is that Dr. Peterman of the Mayo Clinic said that they had a case just 
one, including the lesion about the rectum. The question of leprosy 
ip, but I do not think any of the signs present here are ever present in 
lepros lhe case will be reported in detail later by Dr. H. C. Olmstead, of 
Seatt! 


Tue DraGNostic VALUE OF QUANTITATIVE DETERMINATION OF CEREBROSPINAL 
Lum SuGAR IN ENCEPHALITIS AND IN MENINGITIS. Presented by Dr. E. R. 


( ARLO. 


This is a preliminary report on the sugar content of the cerebrospinal fluid in 
nineteen cases of encephalitis, thirty-one cases of tuberculous meningitis, and one 
case each of influenzal and streptococcus meningitis. The diagnosis in each case 
was based on the clinical signs and symptoms, and on the laboratory findings. 

\ttention is called primarily to the findings in the encephalitis cases, the 
findings in the meningitis cases being included for comparative purposes. The 
Folin- Wu method was used for the determination of the sugar. 

Because of these findings, we believe that the quantitative determination of 
the cerebrospinal fluid sugar is of value not only in making a diagnosis of 
encephalitis, but also in differentiating that condition from tuberculous meningitis 
and the purulent types of meningeal involvement, when the clinical picture is 
confusing. 
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TABLE 1.—Cerebr 
Encephalitis 

19 cases 

28 determinations 


spinal Fluid Sugar (Mg. Per 


DISEASES OF 


Tuberculous Meningitis 


31 cases 


33 determinations 


CHILDREN 


100 cc. Spinal Fluid) 


Meningococcus Meningitis 


7 cases 


7 determinations 


inetcomvene 26 


- 26 


10 


- 214 
45 ia Sbkenee wee re 
Bvastas veceehaeueae 


Influenzal Meningitis 


36 1. . 26 


Streptococcus Meningitis 


30 l 


27 Averages 
Encephalitis.. 
Tuberculous meningitis.33.7 mg. 
Purulent types.......... 25 





20 
19.4 
18 
10 











Taste 2.—Comparison of Height of Thoracic and Abdominal Curves 
Thoracic Movement Greater Abdominal Movement Greater 
ame —_o ats » aa —— ———, 

Total Per Cent Greater Per Cent Greater 
Num Num- -— —______—_—,, Nun- -——__*"— 
ber ber Low- High- Aver- ber Low- High- Aver- 
Diagnosis Cases Oases est est age Cases est est age 
pO ee eye 0 l 66 9 8 180 58 
Acute appendicitis...... 6" 5) ) 280 110 0 en oes 
Appendicitis ruptured ol! 
with abscess............ 8 7 7 300 136 1t ™ a $ 
Subacute appendicitis.. 0 2 34 100 67 
Chronie appendicitis. ... l 0 1 ° 100 
Lobar pneumonia with ab 
dominal pain........... : 6* 1 19 4 45 100 8&8 





* In one ease curves equal in height. 


+ No abdominal tenderness. 


All cases of appendicitis were operated on 
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CLINICAL RESULTS WITH VARIOUS ForMsS OF TREATMENT IN NEPHROSIS. Presented 
by Dr. C. A. ALpricn. 


Charts illustrating the body weight and urinary output curves in eighteen 
attacks of generalized edema occurring in eight patients with nephrosis were 
shown. The method of treatment, including dietary regimens, administration of 
alkalis, diuretics, cathartics, the application of various dehydrating measures 
and the surgical treatment of accompanying infections of the upper respiratory 
tract were indicated in each instance. 

The results were summarized as follows: 

1. Administration of alkalis, diuretics, cathartics, dehydrating measures and 
of the various dietary regimens exerted no constant beneficial result on the course 
of the disease. 

2. Whenever it was possible to afford immediate relief from intoxication of 
infectious origin, reduction of edema suddenly followed. 


SIMULTANEOUS KyMOGRAPHIC TRACINGS OF THORACIC AND ABDOMINAL RESPIRA- 
TORY MovEMENT IN APPENDICITIS AND IN PNEUMONIA WITH ABDOMINAL 
Symptoms.* Presented by Dr. W. B. McCrure. 


The object of this study is to determine whether or not a comparison of the 
abdominal and thoracic respiratory movements, as simultaneously recorded in 
kymographic tracings, may be of aid in differentiating lobar pneumonia with 
abdominal symptoms simulating appendicitis from acute appendicitis. 

It is well known that immobility of the abdominal wall is found in typical 
cases of acute appendicitis with peritoneal involvement, and that abdominal pain 

id tenderness, with at times a defensive muscular rigidity, may occur in lobar 
pneumonia, 


Apparatus——The apparatus used consists of two tubular pneumographs of 

e type described by G. W. Fitz in 1896, modified somewhat so as to be more 
uitable for use with children. These pneumographs are connected by rubber 
tubing to Marey tambours which operate writing levers. One pneumograph is 
placed around the abdomen at the umbilicus. Similar increases in girth of the 
chest and of the abdomen produce curves of approximately equal height. The 
ages of the children studied ranged from 2 to 2% years. 

It should be noted that, whereas the thoracic curves were higher than the 
abdominal curves in all but two of the cases of acute appendicitis, ruptured 
appendix, and appendiceal abscess, the reverse was in general true for the cases 
of lobar pneumonia with abdominal symptoms in which the abdominal movement 
was greater in four, less in one, and equal in one. 

In acute appendicitis and lobar pneumonia with abdominal pain in children, it 
would seem that the determining factor in the location of restriction of respira- 
tory movement is the site of the lesion causing pain. With the lesion in the 
abdominal cavity (peritonitis) the abdominal movement is restricted, and with 
the lesion in the pleural cavity (pleurisy) the thoracic movement is restricted, if 
there is any restriction. 

While a larger series of cases is necessary for definite conclusions, it is sug- 
gested that a graphic method of comparing thoracic and abdominal movement 
might prove to be an aid in differentiating the pseudoappendicitis of lobar pneu- 
monia from acute appendicitis. 


* Dr. C. J. Eldridge collaborated in the early part of this study, during the 
period of adaptation of the apparatus and of the recording of the first cases of 
appendicitis. 
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SENSITIZATION. Presented by Dr. FRANKLIN J. CorPER. 


Four patients were presented, one was sensitive to fish, one to egg and barley, 
one to wheat and one to orris root. In the first case there was a typical food 
idiosyncrasy, which was similar to the anaphylaxis found in the lower animals. 
The second case was the type that makes one enthusiastic in extolling the virtues 
of protein sensitization as applied to eczema. In the third case there was a 
paradoxical situation, in that the child improved clinically when wheat was added 
to the diet, but gave a positive reaction to wheat. In the fourth case, the child 
had asthma, and with the skin reaction to orris root one might expect that it 
played some part in the disease, but such was not the case. The cases were 
presented as a warning to those who may have happy terminations in a few 
fortunate cases to therapy based on specific reactions applied to the skin or intra- 
cutaneously. Before making a diagnosis of protein sensitization, certain factors 
should be taken into consideration: 1. The test with proteins. 2. The distinct 
improvement of manifestations within a few days after withdrawal of the offend 


ing protein. 3. The distinct increase in the symptoms of any subacute case. 














Book Reviews 


INDIVIDUAL GyMwNasTics. Revised. Third edition. Edited by Litt1an Curtiss 
Drew. Pp. 275, with 121 engravings. Price, $2.25. Philadelphia: Lea and 
Febiger, 1926. 


This is a handbook of corrective and remedial gymnastics, based on the author’s 
experience in individual gymnastics. It presents to those interested in physical 
education the causes and treatment of certain physical defects, with especial 
reference to the individual who requires special training other than the regular 
gymnastic lesson. 

The author emphasizes the prophylactic, as well as the therapeutic phase, and 
at the same time advocates the cooperation of the gymnastic instructor with the 
orthopedic surgeon. ‘ 

This book will be of the most value to physical directors, who have large 
groups and especially to those who employ gymnastic exercises according to the 
individual case. 

Its content is divided into 16 chapters, which deal with gymnastics, the 
fundamental anatomy of the framework of the human body, various postures 
and the correction of faulty postures. 

The chapters on shoes and the feet are important features of the text, and 
ilthough there is some variation of opinion on these subjects, it is all that could 
be expected in such a text. Another on infantile paralysis, since it causes so 
many conditions which require special training, constitutes an important chapter. 

The book is very well edited and the publishers have printed it on good paper 
with clear type. Some of the illustrations are from photographs, but many are 
sketches showing various positions of the individual in the exercises. 

THE CLINICAL StupY AND TREATMENT OF SICK CHILDREN. Edited by JouHn 
Tuomson, M.D., LL.D., F.R.C.P. Fourth revised and enlarged edition. 
Price, 30 shillings. Pp. 912, illustrated. Edinburgh and London: Oliver 
and Boyd, 1925. 


In many present day treatises, the clinical side of medicine is so lost in a 
maze of scientific speculation that it is a relief to take up this book by the dean 
Scottish pediatricians. The wealth of clinical experience and the keenness 
perception which these pages reveal is rarely encountered. Laboratory 
diagnostic methods are not ignored, but are given their rightful place as 
adjuvants to examination of the patient. The patient is always before the 
reader, not the disease. If one expects an exhaustive discussion of the whole 
field of pediatrics, the book will not satisfy. For instance, contagious diseases 
are only rather casually mentioned. But if his desire be to have a word 
picture of the disease manifestations in the sick child, he will look far before 
he finds one that is better. The illustrations are numerous and well chosen 
to depict the conditions which they elucidate. On the whole, an excellent 
book by a trained clinical observer of the old school. 


t 


LA TERRAIN Herepo-SypuiLitigur. By V. Hutiner. Pp. 455. Price, 30 francs. 
Illustrated. Paris: Masson et Cie., 1926. 


This volume is an exhaustive treatise on the subject of congenital syphilis, not 
only from the standpoint of the actual pathology but also from the standpoint of 
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the possible relation of syphilis to various other diseases. One who is familiar 


with the French literature soon gains the impression that most French writers 
attribute to syphilis a much wider complicity as an etiologic factor in various 
diseases than do American writers. This impression is strengthened when perus- 
ing this book. It is noticeable that the references in the text are nearly all to 
French publications. Almost no reference is made to recent American work 
along this line. On the whole, the book is good, and contains much that is 


valuable 


ANTHROPOLOGY OF EASTERN CHINA AND KwantunG Province. By 5S. M. 
Pp. 162. Price, $2.50 (Chinese). Shanghai, China: Com- 


S HIROKOGOROFF. 


mercial Press, 1925. 


Process oF PuysicaAL GRrowTH AMONG THE CHINESE. Vol. 1. The Chinese of 
Chekiang and Kiangsu. By S. M. Surrokocororr. Pp. 167. Price, $6.00 


(Chinese). Shanghai, China: Commercial Press, 1925. 


These two interesting volumes contain many careful measurements, together 
with deductions of an anthropological nature on Chinese. To one interested in 


the subject they should prove valuable. 
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THE PREVENTION OF RICKETS 


HE INFLUENCE OF THE ROUTINE ADMINISTRATION OF COD LIVER 


OIL IN THE PREVENTION OF RICKETS IN INFANTS * . 
MAY WILSON, M.D 


\W YORK 


lt is a common experience in outpatient and private practice to 
observe rickets develop in infants who are receiving cod liver oil. The 
potency and dosage of the cod liver oil given is, as a rule, questioned. 
However, we do see infants with rickets who have received, over a pro- 
longed period, the usual amounts of a well recommended cod liver oil. 
In view of the universal routine administration of cod liver oil for the 
revention of rickets, it seemed timely to investigate the subject. Such 
investigation was undertaken in the outpatient department of the 
New York Nursery and Child’s Hospital. It extended over a period of 
(1923-1925), and included observations on 210 infants. Of 
132 received cod liver oil. The remaining seventy-eight 

not receive cod liver oil were included as control cases. 
irst, it seemed best to determine the approximate incidence of 
infants attending the outpatient clinic. A survey was made 
1924, and the case records of sixty-three infants, aged from 
were arbitrarily selected for study. The only special 
hat limited to age and regularity of attendance. 
nine babies, to whom cod liver oil was pre- 
; one-half to one and one-half teaspoonfuls. 
inistration of cod liver oil (which was obtained from the drug 
of the hospital), was begun between the ages of 1 and 
Fourteen babies who had not received cod liver oil were 


led as controls. No special supervision had been instituted to insure 


inistration of the cod liver oil, and these infants received the 
‘ial service supervision of the clinic. The cooperation of the 
r was indicated by a record of regular attendance. 
he information obtained from the charts necessarily included exami- 
ns by several of the attending staff. The criteria of diagnosis were 
ical, being based on the usually accepted signs of rickets as recorded 
1e case histories. The data obtained disclosed demonstrable rickets in 
‘Received for public ation, Dec. 18, 1925 
From the Department of Pediatrics, Cornell University Medical College, and 
diatric Service of the New York Nursery and Child’s Hospital. 
from a reputable firm in five gallon containers, and 
il 


This oil was purchased 
Id as pure Norwegiat 
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A further analysis of the age period at which the evidence of rickets 
was first observed both clinically and by roentgen ray is shown in table 2. 
It is of importance to note that at 3 months of age 27 per cent showed 
clinical evidence, and 44 per cent roentgenographic evidence of rickets. 
By the fourth month, clinical rickets was observed in 38 per cent and 
roentgenographic evidence of rickets in 82 per cent. The development 
of rickets in these infants, despite the administration of a potent cod 
liver oil in the usual amounts, requires some explanation. The following 
factors may be considered: 1. Was the usual dosage of cod liver oil 
prescribed too small? 2. Should cod liver oil be administered before 
the age of 3 months to prevent the development of rickets? 





SERIES 


WINTER 
With these considerations in mind, a final study was undertaken on 
eighty-seven infants, aged from 1 to 3 weeks. These infants were born 
in the winter of 1924 and 1925 in the in-door and out-door obstetric 
service of the hospital. The entire group was organized as a special 
class for the prevention of rickets in infants. All of the subjects were 
healthy infants born at term, the majority being breast fed. The various 
races were equally represented. Some of the infants resided in the 
suburbs of the city, the majority comprising the better class of patients 
attending the clinic. This class was in charge of a social worker of 
unusual personality, who made the home contact and insured an unusual 
esprit de corps among the mothers. The initial examination and succeed- 
ing ones were made by one medical examiner. The clinic was held 
weekly, appointments being made at least every three weeks. During 
the months of February and March, infants were seen bimonthly. 
Fifty-three infants of this group were prescribed cod liver oil from 
the age of 2 weeks, in the following dosage: one-half teaspoonful daily 
at 2 weeks of age; one teaspoonful daily at 1 month of age; two tea- 
spoonfuls daily at 2 months of age; three teaspoonfuls daily at 3 months 
of age; from three to four teaspoonfuls daily for the remaining period 
of observation. The administration of the cod liver oil was given special 
attention. The amount prescribed, purchased and given was checked at 
clinic and home visits. Factors such as refusal, vomiting or any irregu- 
larity of administration of cod liver oil were recorded at each visit. In 
the final analysis of the total amount of cod liver oil actually taken by each 
infant, all these factors were taken into consideration. The cases were 
grouped according to the amount of cod liver oil taken. It was found 
that 51 per cent received and retained the maximum amount prescribed ; 
31 per cent of the infants were given the maximum amount but were 
observed to regurgitate at times, and 14 per cent of the infants received 
and retained the maximum amounts, except for occasional lapses of less 
than one week’s duration. In six, the investigation was dropped because 
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55 per cent of the infants receiving cod liver oil. This may be con- 
sidered a conservative index of the incidence of clinical rickets in this 
clinic, in which cod liver oil is prescribed routineiy for the prevention 
of rickets. It should be noted here that the cod liver oil may not have 
had the required antirachitic potency, or that the oil may not have been 
given regularly. The control group of fourteen cases showed rickets in 
28 per cent; however, the latter infants were chiefly under 6 months of 
age, when the clinical diagnosis is not easily made. 


SUMMER SERIES 


In the succeeding investigation, an effort was made to insure the 
routine administration of a potent cod liver oil. This study included 
sixty infants born in the spring and summer of 1924, when they were 
from 1 to 3 months of age; all of these were registered in the outpatient 
clinic. Although these infants remained under the general care of the 
clinic physician, they were referred monthly for examination. At these 
times, roentgenograms of the distal ends of the ulna and radius were 
taken, and examination of the infant was recorded at each visit by the 
same medical examiner. A special social worker was in charge of these 
babies, and every effort was made to secure the intelligent cooperation 
of the mother. The importance of truthfulness in reporting accurately 
concerning the administration of the cod liver oil was stressed. The cod 
liver oil ? dispensed was biologically tested and certified by a reputable 
firm; the amount prescribed was sufficient to last until the next clinic 
visit, and the daily dosage was increased from one-half teaspoon to one 
and one-half at three months, the latter dose being the maximum, which 
was continued until the infant was 1 year of age. Nineteen of these 
infants who had not received cod liver oil were used as controls, and 
were referred only for initial and confirmatory clinical and roentgeno- 
graphic examinations. 

RESULTS 


At the completion of these observations in the fall, the subjects were 
between the ages of 6 months to 1 year. A summary of these results are 
presented in detail in table 1. Here it may be seen that for infants 
receiving cod liver oil, 2 per cent did not reveal any clinical evidence of 
rickets, 4 per cent showed only a single manifestation, and 91 per cent 
developed two or more rachitic signs. For infants not receiving cod 
liver oil, 21 per cent showed only a single rachitic manifestation and 
76 per cent two or more. (These infants were only seen on initial and 
final examinations. The data were obtained from the clinic charts.) 
Confirmatory roentgen-ray evidence of rickets was obtained in practically 
100 per cent for both groups. It is evident, then, that the majority 
of these infants developed rickets, there being little real difference 
between infants receiving and those not receiving cod liver oil. 





2. An American oil obtained from the Newfoundland coast. 
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respiratory infection. The final diagnosis of rickets was based on the 
presence of more than one of the manifestations usually considered 
rachitic. At the completion of the observations, each case record was 
analyzed and graded as follows: Normal (no rachitic manifestation) ; 
queried or plus minus, questionable (having indefinite or but one major 
rachitic manifestation recorded) ; 1 plus, mild rickets (having more than 
one definite rachitic manifestation); 2 and 3 plus, moderate rickets 
having two or more definite rachitic manifestations) ; 4 plus, severe 
rickets (having marked and numerous rachitic manifestations). The 


summary of these findings is shown in table 1. 


ROEN TGENOGRAPHI( DIAGNOSIS OF RICKETS 


Roentgenograms were taken of the wrists, the position of the hands 


being with palms upward. As far as possible, the same technic * was 


maintained during the entire period of investigation; films were read 


weekly and the series was reread at the completion of the study. As 


rule loubttia) 
ULC, GOUDLIU 


readings were confirmed by succeeding films. Owing 


the character of the early rachitic changes, as well as to the position of 


e wrists, roentgenographic diagnosis is frequently impossible from one 
ent oe I { y il 


In roentgenogram readings, the distal ends ot the shafts of the 
and radius were particularly studied. Normally, the contour of the 
margins of the ulna and radius is convex and sharply 


ined; the: structure of the shaft is fine and appears homogenous 


+ “* . : “ ] : - 1 - e i + 
| é st roentgenogray rachitic changes observed were hair-like 
( ns m the distal end of the shaft of the ulna, less 
e ( dius g in succeeding films to definite fraying 
nd Inging e cl ( e en the shaft ot the ulna becoming 
L cit Ii¢ and iened il snarp corne;rs ihe tatet changes observed 
é é ng, with coarsening of the structure ot 
the sha e bone \ ealing. the evidence of rickets became mor 
‘ntensified. irrecular band oe ae ee a a ee le be 
nte1 ed, Pulal ( ind ad s due to lume salt deposit 
pe he distal ends of the ulna in the zone of preparatory 
, ; | 
IC1 t101 I fe entgenograms, the contout! 
the bone appeared normal, although evidence of previous rickets stil 
4 | I } 1X i Cla ison 1 tT 
oe 1) me 1 ect ft D I. Liss: the 
a2 ; 
Baby, ‘t milliamperage, 30; backuy : kilovolts, 70; rheostat, 9; 
im ( d l 
Baby, mediun milliamperage, 30 } kilowats, 70; rheostat, 10 
me ( il nd 
Baby, fat: milliamperage, 30; backup kilovolts, 70; rheostat, 11; 
time, one-half to three-fourths second. Every plate was taken at 20 incl 
distance, small cone, fine focus, Coolidge tul The plates developed very black. 
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of irregularity of cod liver oil therapy. In a study of this character, it 
would seem that the administration of the cod liver oil was insured 
as far as possible. 

A record was also kept of the average number of hours of open air 
and sunlight given each infant daily. The cod liver oil dispensed was 
biologically assayed once during the course of the year by the producers, 
to determine the presence and concentration of the antirachitic factor ; 
this was reported to be up to the standard required.* 

The control group of this series, numbering thirty-four infants, were 
given the same medical and social service supervision, with the exception 
of the cod liver oil therapy. In addition, twelve were instructed as ti 
exercise and massage, which consisted of daily passive and active move- 
ments and massage of extremities, using cocoa butter, one to three times 
daily. The remaining eighteen (four were dropped), were instructed 
as to daily sun baths and were prescribed one-half teaspoon of an inert 
mineral oil to insure their interest. The amount and regularity of 
massage was graded and given as follows: six infants, massage 
and exercise three times a day; four received massage and exer- 
cise once a day; in two, massage and exercise were given irregularly. 
The amount of direct sunlight given was recorded ; seventeen infants did 
not receive any direct sunlight; eleven were occasionally exposed on 
warm days ; two were out in arms or in uncovered carriages from one t 
three hours in good weather. 


CRITERIA OF DIAGNOSIS 


Before analyzing the results of the observations of this study, 1 
would seem best to define the criteria of diagnosis used. 

The examinations were recorded on special charts, which included 
notations as to general condition, weight, shape of head, size of fontanel, 
presence of cranial bosses and craniotabes. The latter finding was 
limited to definite softness of the parietal and occipital bones, developing 
under observation. This was differentiated from the yielding of the 
bones of the cranium in new-born infants, particularly near fontanels 
and sutures. The costochondral junctions of the fifth and seventh ribs 
were particularly examined. The grade of beading was noted, namely, 
minus, as found at birth; 1 plus, slightly prominent; 2 plus, moderatel) 
enlarged; 3 plus, greatly enlarged. The 2 and 3 plus gradings were 
considered as rachitic rosaries. The enlargement of the epiphyses and 
the presence and degree of flaring ribs and bowing of the legs wer: 
graded similarly. Special note was made of muscular development, 
dentition, constipation, restlessness, perspiration of the head and repeated 


3. Report from the scientific department of Mead, Johnson and Co., shown 
trom samples submitted, using the line test technic, a 2+ healing in rats kept in 
totally dark room, which is the standard required. 
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persisted and was seen as bands in the distal end of the shafts of the ulna 
and radius. The recent roentgenographic and histologic studies of 
Wimberger*® and Eliot ® have confirmed the rachitic nature of the 
roentgenographic evidence of early rickets observed. The roentgen-ray 
photographs of the cases reported in the protocols illustrate the changes 
described. The scheme’ of recording roentgen-ray findings described by 
Park was utilized. Notation of the development of centers of ossifica- 
tion was recorded and tabulated. 


BLOOD CHEMISTRY 


The calcium and inorganic phosphorus of the serum was determined 
in twenty cases of this series, in twenty infants in the feeding ward of the 
hospital, and in nineteen infants with rickets who were included for 
comparison. The calcium was determined by Collip’s modification of the 
Kramer-Tisdall method ; the inorganic phosphorus by Tisdall’s method. 
The determinations were made in duplicate, using 1 or 2 cc. of serum. 
The normal values obtained by this method on infants under 6 months 
being for calcium, 10.5 to 11.5 mg. per hundred cubic centimeters of 
serum, and for inorganic phosphorus, 5.5 to 6 mg. per hundred cubic 
centimeters of serum. Significant lowering of values would be below 
9 for calcium and below 4.5 for inorganic phosphorus. 


RESULTS OF WINTER SERIES 

The results of the final observations on eighty-seven infants in the 
special babies’ class for the prevention of rickets, are presented in detail 
in table 1. Here it may be seen that of the infants receiving cod liver 
oil, 14 per cent did not reveal any clinical evidence of rickets, 16 per 
cent showed only a single manifestation of rickets and 68 per cent 
developed two or more rachitic signs. For infants not receiving cod liver 
oil, 3 per cent did not reveal any clinical evidence of rickets, 19 per cent 
showed only one rachitic sign and 76 per cent two or more. Roentgeno- 
graphic evidence of rickets was observed in 91 per cent of the infants 
receiving cod liver oil and in 98 per cent of the control cases. Com- 
paring the degree of clinical rickets observed, it may be seen that no 
case of severe rickets was observed in either group; 42 per cent developed 
moderate rickets, 25 per cent mild rickets comparable to the degree of 
rickets observed for infants not receiving cod liver oil, namely, 40 per 
cent developed moderate and 30 per cent mild rickets. It is evident, 


5. Wimberger, Hans: Studies of Rickets in Vienna, Medical Research 
Council, London, 1923, p. 95. 

6. Eliot, M. M.: The Control of Rickets, J. A. M. A. 85:656-661 (Aug. 29) 
1925. 

7. E, Normal epiphyses; ED, doubtful; A, active rickets; AD, doubtful; B, 
healing rickets; BD, doubtful; C, evidence of previous rickets; CD, doubtful. 
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larly by roentgen ray, for infants not receiving cod liver oil. Comparing 
the clinical and roentgenographic findings, it is apparent that, as a rule, 
the diagnosis of rickets was made earlier and more frequently by 
roentgen ray than by clinical examination. The diagnosis of rickets being 
made by roentgen ray in 4 per cent at one month and in 23 per cent 
by the end of two months, while by physical examination only 4 per 
cent were diagnosed at the end of two months. We did observe some 
small infants with clinical rickets to have apparently normal roentgeno- 
grams. Likewise, we observed apparently normal obese babies to show 
lefinite roentgenographic evidence of rickets. 

\ further analysis of table 1, showing the percentage of cases with 


ictive healing or healed rickets for all groups as seen in roentgenograms 


| ) } and Rickets Cases (B) 
) 
4 
y g I H v Heale 
r ( ( ( ( J Cent Cases Per Cent Total 

4 

16 

> 

{ | 

$ l } 
B 
N ber of Cases Rickets Absent 
N \o - sles “ss 
( « ( ses } io Cases Per Cent 
13 r4 


it various months, is of interest. It may be seen that the infants receiv- 
ing cod liver oil showed healing rickets by the end of the fifth month in 
‘ontrast with the contro 


y 
> 
~ 


showed activity for a longer 
period, not healing until seven months. Comparing the final roentgeno- 


graphic evidence of active rickets observed in these infants at 5 t 


8 months of age, the children in the group receiving cod liver oil showed 
activity in 2 per cent, compared with 26 per cent in the control group, 
indicating a possible controlling, curative factor operating in infants 
receiving cod liver oil. Roentgenograms of these infants taken in 
September, 1925, at from 9 to 15 months of age, showed evidence of 
healed rickets in almost all of the cases. The amount of healing seen 
seemed proportionate to the degree of previously observed rickets. The 
roentgenograms of infants not receiving cod liver oil seemed to show a 
slightly greater amount of healing. These infants, it is to be remembered, 


showed a slightly greater degree of rickets previously by roentgeno- 


graphic examination. 
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then, that the majority of these infants developed a mild or moderate 
degree of rickets, there being little striking difference between those 
infants receiving and those not receiving cod liver oil. 

It is also of interest to note that at the completion of the observations 
in May, 1925, the ages of these infants being between 5 and 9 months, 
the majority were apparently healthy, thriving babies. In fact, 83 per 
cent of the babies receiving cod liver oil and 80 per cent of the controls 
more than doubled their weight in five months. Except for a period, 
particularly during February and March, when the active symptoms of 
rickets were observed, the general condition and progress of the majority 


of the infants were good. 


TABLE 2.—Age in Months at Which Time First Evidence of Clinical and 
Roentgen-Ray Signs of Rickets Was Observed 


Winter Series 
Cod Liver Oil (47 Cases) Control (30 Cases) 


Roentgen-Ray Diagnosis 


——— a 


Diagnosis Roentgen-Ray 


- _s — Findings oy Findings 
Normal Clinical _— ~ a Normal Clinical _—— — 
Last Seen Rickets EF AB D Last Seen Rickets AB E 
cet | geswtMlincnn gupnandiaeae a ae ee ae ea ee Re an hs jpnneicialincsindanty nibinad 
Mo. No. % No. & No. % No. % No. % No. % No. & No. &% No. 
l io Sok ah oan : 2 4 | + Ss ae : — bia } l 
1-2 . 4 }52 3 6 S wae : > 16 556 3 10 73 
5 10 23 48 J Sat 19 40 |} Zz i 12 40 19 63 
4 7 14) 7 14 10 } ( ( 
{ 1 200 7 14 l 2 +07 1 89 1 Y 
Ui 4 l l 


Summer Series 
Control (18 Cases) 


Cod Liver Oi] (18 Cases) 


1-3 ; 5 27) is ae OEE ; ae 


$ : si 7 38 \65 . ~ 7 38 \82 6 33 \6O 
15 - 3 16 i 2 il ; 1 5 
ot e : a ae ae Adis oth doa e* 3 16 
6-7 ; 2 il a oe ia 2 il 
7-8 ac? Aah 1 & a ae oe ce “— ; a 


In comparing the age periods at which the first evidence of rickets 
was observed, both clinically and by roentgen ray, it was found that signs 
of clinical rickets developed at 3 months of age in 52 per cent, at 
4+ months in 66 per cent, while roentgenographic evidence was found at 
3 months in 63 per cent and at four months in 77 per cent of infants 
receiving cod liver oil. Likewise, in the control group, signs of rickets 
developed at 3 months in 56 per cent, at 4 months in 89 per cent, and 
roentgenographic evidence at 3 months in 73 per cent and at 4 months 
in 93 per cent. Similar observations have recently been recorded by 
Eliot.© She observed 53 per cent of the cases to have roentgenographic 
evidence of rickets in the third and fourth months and 90 per cent posi- 
tive before six months. 


It is evident then that by the fourth month rickets was present in 
the infants of both groups showing a slightly greater incidence, particu- 
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An analysis of the significance and frequency of the various symp- 
toms of rickets observed showed that, particularly in the first 3 months, 
cranial rickets was most frequent. If a 2 plus beading is considered a 
rachitic finding, it was as frequently observed as cranial rickets. A 
summary of the incidence of craniotabes and other associated clinical 
evidence of rickets is given in table 4. It may be seen here that cranio- 
tabes developed in 38 per cent of the infants receiving cod liver oil, and 
in 50 per cent of the controls. Craniotabes was never observed as the 
only symptom, and was associated with a 2 plus rosary and a | plus 
enlargement of the epiphyses, as well as marked cranial bosses and 
asymmetry of the head. These observations refer to the findings in the 
babies born in winter, when the infants were observed from birth. In 
the babies born in summer, covering an older age group, from 3 months 
to 1 year, the frequency of the rachitic symptoms was that usually 


described, rosary and enlarged epiphysis. 


lasce 5.—Correlation of Signs and Symptoms of Rickets 





Age, 
Months Clinieal Picture Roentgen-Ray Picture 
114 to 3% Early rickets, development of craniotabes Active rickets, slight hair-like 
cranial bosses, asymmetry, head sweats, threads, fraying, spreading of 
moderate rosary distal end of ulna. Osteoporosis 
of shaft 
14 to 514 Moderate rickets, disappearance of cranio Active rickets with beginning heal- 
tabes, inereasing cranial] bosses, squaré ing, increased fraying and cup- 
head, definite rosary, slightly enlarged ep ping, irregular shadows due to 
physis. Pallor and irritability deposits of calcium in prepara- 
tory zone 
§ to 15 Clinical deformities of moderate rickets, such Healed rickets; contour of ulna 
as square head, asymmetrical head, and radius almost normal, bands 
rosary, Harrison’s groove, potbelly, en of newly formed compact bone 
arged epiphysis, bowing at distal ends, and along shaft 


A correlation of the various clinical signs and symptoms of rickets 
observed, with the roentgenographic evidence of rickets present at the 
various age groups, is seen in table 5. 

It would seem from these observations that the usually described 
signs of rickets, particularly those observed after 6 months of age, were 
found in infants with healing rickets, and that the symptoms of early 
rickets in infants under 6 months, particularly under 4 months of age, 
were found in infants with active rickets, as supported by roentgeno- 
graphic evidence. It will here be noted that -we did not observe any infant 
with severe or florid rickets in this investigation. 

In considering the relation of the factors of dosage of cod liver oil, 
sun exposure, as well as the race, feeding and hygiene to the incidence of 
rickets observed in these infants, tables of the data for all groups 
correlating these factors were formulated. An analysis of these findings 
are inconclusive, none of the factors mentioned showed any significant 
relation to the incidence of rickets observed in these studies (see table 4). 


It is of interest to note, however, that a comparison of the incidence 
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and degree of rickets observed for infants receiving maximum or 
minimum amounts of cod liver oil showed no appreciable difference. It 
was also found that in the winter, over 50 per cent of the infants did 
not receive any direct sun exposure, and 38 per cent were given sun 
baths only on warm days. These percentages hold true both for infants 
receiving and not receiving cod liver oil. In the summer series, 25 per 
cent were definitely shielded from the sun, so that in winter, owing to the 
cold and wind, and in summer, owing to the intense heat and fear of 
eye-strain, a large percentage of the infants received little direct 
sunlight. 


SIGNIFICANCE OF THE CONCENTRATION OF CALCIUM AND INORGANIC 
PHOSPHORUS IN THI SERUM 


It is generally believed that the concentration of the inorganic phos- 
phorus in the serum of infants with active rickets is low. Howland and 
Kramer ® state that the inorganic phosphorus in the serum is regularly 
reduced in active rickets; that when the product of the calcium and the 
inorganic phosphorus concentration expressed in milligrams per hundred 
cubic centimeters of serum is 40 or more, rickets never results ; that when 
the product is less than 30, rickets always results and that when the 
product is between 30 and 40, the degree of rickets is slight or healed.® 

Tisdall*° found the product of the concentration of calcium and 
inorganic phosphorus in the serum of infants with evidence of mild 
rickets (craniotabes and slightly enlarged costochondral junctions) to 
be 53, which is within the normal range for the method used. He 
raised the question whether the bony changes observed were not more 
of an osteoporotic nature than truly rachitic. 

We have determined the concentrations of calcium and inorgani 


phosphorus in the serum of some of the infants showing clinical or 


f early rickets. The determinations were 


roentgenographic evidence 
made in March, all the infants being under 5 months of age. In 
table 8, the determinations for seventeen rachitic infants are presented. 
This table shows the concentration of calcium in eleven infants receiving 
cod liver oil, to average 11.4 mg. of serum and for inorganic phosphorus, 
6 mg. per hundred cubic centimeters, giving a product of 68. In six 
infants not receiving cod liver oil, the calcium averaged 10.8 mg., and 
the inorganic phosphorus 6 mg. of serum per hundred cubic centimeters, 
giving a product of 64. 

8. Howland, J., and Kramer, B.: Factors Concerned in the Calcification of 
Bone, Tr. Am. Pediat. Soc. 34:204, 1922. 

9. These figures are based on a method giving normal values for inorganic 
phosphorus as 5.0 mg., and for calcium 10 mg. per hundred cubic centimeters. 

10. Tisdall, F. F.: The Calcium and Phosphorus Concentrations in the Serum 
of Infants with Mild Rickets or a Condition Simulating Mild Rickets, Am. J. 
Dis. Child. 24:382 (Nov.) 1922. 
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TABLE 6.—Degree of Clinical and Roentgenographic Evidence of Rickets on 
Final Examination for Infants of Winter Series 1924* 











Forty-Seven Infants, Cod Liver Oil 














Clinical Examination Per Cent Roentgen-Ray Examination Per Cent 
15 normal or doubtful................ 31+ fo ee oer a ghledaad = 6+ 
EE GbGb54 8 ca reweddexaeeaveesey ‘ 68 EE eee 2 
I iidsecincdecsssees oeeedes 91+ 
12 with B. 1+, mild................ - 25 RR C8 eee 2 
12 with R. 2+, moderate......... _ 25+ 2 with AD readings.. 4 
8 with R. 3+, moderate.............. 17 34 with B readings............... 72+ 
Pe Oy ns dakces cdcecves 6 with © readings....... 12 
1 with D readings.... 2 
Thirty Infants, Control Group 
7 normal or doubtful................ 234 normal or doubtful.......... rs 2 
9B TIES oessccesss eehewita eee emre as 76 rickets ... iskeeenienen as 98 
.  & 2S See 30 8 with A readings.... eee 26 
8 with R. 2+, moderate..... — 26 20 with B readings.. futons 66 
6 with R. 3+, moderate...... a> 20 2 with BD readings.. = 6 | 
R. 4+, severe.. : j 0 ! 
: 
Summer Series, 1923 + | 
Thirty-Six Infants, Cod Liver Oil i 
3 normal or doubtful.. sanrkeeiea Ss normal! or doubtful “we 2 | 
ef  — eae ee au 91 rickets OS ' 
11 with R. 1+, mild...... 30 1 with A readings Re ° i 
17 with R. 2+, moderate...... ; 47 23 with B readings ; 63 : 
4 with R. 3+, moderate. : 11 12 with © readings 3 i 
af ey. eee = 2 ' 
’ 
Nineteen Infants, Contro] Group | 
4 normal or doubtful..... cia ie adil 21 normal or doubtful | 
oe ee Be ao ue ; 78 rickets Bocce 98 | 
7 with R. 14+, mild..... : ‘ 36 6 with AD readings aan 31 | 
2 with R. 2+, moderate...... 10 2 with A readings... Sa F 10 | 
>» with R. 3+, moderate....... ai) 7 with B readings mA 36 a 
1 with RB. 4+, severe........... ae Oe 5 4 with O readings.. Frere 21 i 
. 
* The infants at the final examination were from 5 to 8 months of age ' 
t The infants at the final examination were from 8 months to 1 year of age : 
| 
rt> — ,* . . ' 
Tas_e 7.—W inter Series * ' 
' 
Forty-Seven Infants on Thirty Cases, | 
° Cod Liver Oil Control Group i 
oe A. . ~ . . i 
Total Normal Clinical Total Norma! Clinical 
per ? Rickets, per Rickets, 
Cent No. Cases No. Cases Cent No. Cases No. Cases | 
Race: J os i 
American a ) ) 33 ' 
Irish. 23 4 7 0) 3 6 
Italian... 12 ’ 6 ? 
Greek...... : 17 | 7 16 1 4 
Colored... 25 2 l 16 4 
Feeding: 
Breast. ee 7 12 »? 16 ( 14 
Mixed...... 10 0 26 8 
Artificial... 17 3 6 l 1 
Dosage: 
Maximum 53 8 17 
% maximul 31 5 10 
% maximum 14 2 5 
Sun: 
(Sige Piet A 9 \ Pa 9 
Tee eee ' na 38 7 11 36 5 6 
hes be ce 59 - °0 56 9 15 
Open Air: 
3+... 1 ; 3 = 1 
PO euicereepens hiwi<cceskew ss 17 1 7 49 5 7 
i dod unwduuieeniess sence 55 7 19 5O 2 13 
csactcnetectaaneh nhadeeuene 25 6 6 6 2 
Hygiene: 
DE: 4adeed, oddaveceus 8 1 3 13 2 2 
CT cna<cantbhy eashataseoe 38 9 43 3 10 
De ERS, ae 31 8 12 30 1 8 
Dei tscnsdawiduiescesuees 21 2 13 1 3 
* Distribution of rickets cases according to race, hygiene and therapy. 
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TABLE 9.—Concentration of the Calcium and Inorganic Phosphorus in the Serum 
of Infants, Aged from 1 to 3 Months, from the Feeding Ward 





Calcium Inorganic 
in Phosphorus 
Date of Mg. per in Mg. pe Roent- 
Exan 100 Ce 100 Ce gen-Ray 
Case Age nation Serun Serul Product Reading Remarks 
1 > weeks 3/2 10.2 f 66.30 E Normal 
, > weeks - .4 onee I Premature 
6 weeks 3/25 f FE Premature 
6 3 weeks 2 6.7 as I Normal 
7 4 weeks 1/26 1.8 1 49.98 31 Normal 
8 5 weeks l l 6.4 61.8 ED Normal 
9 4 weeks 1/2 12.0 7.5 90.0 E Marasmus 
10 > months 10.6 1.8 ).88 I Normal 
1] > months 12.2 i 81.74 BiD Normal 
16 > months 9.4 6.9 64.86 A Convulsions 
17 montl 12.3 7 92.25 I Normal 
18 1 month 11.2 8 64.96 Normal 
19 1 month l 11.7 7.8 91.26 I Normal 
21 1 month 0.8 .6 60.48 I Normal 
22 1 month 10.6 1 4.06 i Normal 
23 1 mont! > 00.0 I Normal 
Average ( 64.26 
TABLE 10.—Concentration of Calcium and Inorganic Phosphorus in the Serum of 
Infants with | ets, Aged from 6 Months to 2 Years 
Caleiul Inorg ‘ 
Date n Phosphorus Findings: Rickets 
Age of Ex Mg. pe Mg. pe - -—— 
in amina 100 Cr 100 Ce Roent- Diagnosis; 
©ase Mo tior Serul Ser Product Clinieal gen-Ray Remarks 
4 215 )/24 11.2 ( 68 R 4. Severe B3 Tetany (?) 
5 12.4 42.0 R 3. Moderate AB3 Cod liver oil (irregular 
27 t 10.8 42.12 R 5. Severe A4B4 Marked deformity 
Ss 14 10/24 9.0 { 30.60 R 4. Severe A4.Bl1 Tetany 
g 7 1/26 10.7 { 44.94 R 3. Moderate A3.B1 - ¢ Tetany 
30 17 1/25 7 1 4.82 R 5, Severe A3.B4 Tetany ( 
31 4 12/24 11.; $ 48.59 R 3. Moderate A3 - ¢ Active rickets 
53 l 12/24 ».¢ 4.1 9.36 R 3. Moderate Bl - ¢ Active rickets 
34 Syr ? 7.6 ) 22.04 R 5. Severe O4 Chronic richets 
35 15 1/25 12.9 4 1.60 R 4. Severe C4 Marked deformity 
36 ( 12/24 10.4 ) Al R 2. Moderate A-B2 Cod liver oil (irregular 
37 7 6 7.5 } 44.2% R 2. Moderate Cod liver oil (irregular) 
40) S ] 4 8.0 42.40 R 4. Severe B3 Tetany 
l 6 l 7.5 4. 0.0K R 2. Moderate ‘ Tetany 
45 4 4/25 7.6 7.8 19.28 R 3. Moderate Al Tetany 
16 ~ 4 6.8 7.40 R 2. Moderate A Tetany 
Average ) 41.8 


rickets. These cases were included for comparison. The calcium 
concentration averaged 9.3 mg., the inorganic phosphorus 4.5 mg. per 


hundred cubic centimeters of serum, giving a product of 41. 
Of interest and importance is the concentration of calcium and 





inorganic phosphorus observed in infants developing rickets, as indicated 
by clinical and roentgenographic findings. It will be noted that the 
average values obtained are within the normal range, giving a product of 
68 for infants receiving cod liver oil and a product of 64 for infants not 


receiving cod liver oil 
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TABLE 8.—Concentration of Calcium and Inorganic Phosphorus in the Serum of 
Infants Developing Rickets, Aged from 2 to 5 Months 














Inorganic 
Calcium Phos- — Roent- 
Date in phorus in Clinical gen- Final Examination 
Age of Ex- Mg. per Mg. per Findings: Ray -—— A>. 
in amina- 100 Ce. 100 Ce. Degree of Read- Agein Clinical Roent- 
Case Mo. tion Serum Serum Product Rickets ings Mo. Rickets genogram 
©. 20° 4 3/25 11.1 5.6 62.16 Square head BD 6 Moderate Bl 
Rosary 2+ 
30* 5 3/25 10.1 4.5 45.45 Square head B?2 6 Moderate B2 
Rosary 2+ 
C.4* 3 3/25 12.0 6.1 73.2 Assy. H. 2+ AD 5 Moderate Bl 
H. sweats 24 R. 3+ 
Rosary 2+ 
46* 3 3/25 11.4 5.0 57. Assy. H. 14 Bl 5 Moderate AB 1 
Craniotabes 2 
Rosary 2+ 
36* 342 3/25 ie 6.9 eines Cr. bosses 2+ AD 5 Moderate cD 
Rosary 2+ 
55* 31% 3/25 oe 6.1 Sia Cr. bosses 2+ Al 6 Mild Bl 
Rosary 1+ 
C. 33* 5 3/25 11.3 5.6 63.28 Cr. bosses 2 AD 7 Moderate Bl 
Rosary 2+ 
oO: Ss 3/25 11.5 6.9 79.35 Cr. bosses 2+ B2 6 Moderate Bl 
Craniotabes 24 R. 3 
Rosary 2+ 
$7* 5 3/25 eeee 6.3 one Normal B2 7 Questionable C 
75* $8 3/25 12.6 8.0 100.80 Craniotabes 2+ AD 5 Moderate Bl 
Assy. H. 2+ . 34 


Rosary 2+ 


C. 26" 2% 3/25 11.9 5.9 70.21 Rosary 2+ AD 5 Moderate Bl 
Craniotabes 2+ 


AVeCTrage.......c0- 11.4 6.0 68.40 
748 «4 3/25 12.6 7.4 93.24 Cr. bosses 2+ B2 6 Moderaté 11B1 
Rosary 2+ 
27# 5 3/25 — 6.0 uiced Normal A1B S Questionable B 
548 4 3/25 11.2 6.4 71.68 Cr. bosses 2+ A1D 5 Moderate B2 
S44 4 3/25 one 5.9 ree Square head 2 A2B1 6 Moderate {3 
Craniotabes 2+ 3 
Rosary 2+ 
C. 688+ 4 3/25 9.1 5.1 46.41 Craniotabes 3 A3B1 5 Moderate \ 
Rosary 2+ 
53# 4144 3/25 10.3 5.7 58.71 Cr. bosses 2+ B2 ) Mild Bl 
H. sweats 1+ 
Rosary 2+ 
BVOTARS.. 6. vevcces 10.8 6.0 64.80 


* Receiving cod liver oil. 
# Control group (not receiving cod liver oil). 
t © indicates colored. 


In table 9 are presented the determinations of calcium and inorganic 
phosphorus in sixteen infants under 3 months of age from the feeding 
ward. These infants were apparently free from rickets and were 
included for comparison as normal infants. The calcium averaged 
10.2 mg. and for inorganic phosphorus 6.3 mg. per hundred cubic centi- 
meters of serum, giving a product of 64. 

In table 10, the determinations derived from sixteen rachitic infants, 
with and without tetany, are presented. The majority of these infants 
showed extensive clinical and roentgenographic evidence of prolonged 
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or cupping of the extremities of the diaphyses . . . on children 
with rickets between the ages of 3 months and 3 years.” The majority 
of the children in the published cases were over 6 months of age. 
These observations, of a normal inorganic phosphorus concentration 
in the serum of infants under 5 months of age, with early evidence of 
rickets in contrast with a low inorganic phosphorus concentration in 
the serum of infants over 6 months of age with marked rickets, sug- 
gests that, perhaps, the rickets must be marked and of some duration 
to show regularly a reduction of the inorganic phosphorus in the serum. 


COMMENT 


Any discussion of these observations on the development of rickets 
in infants receiving cod liver oil must be prefaced by an acknowledgment 
of the limitations 1mposed on any study undertaken in an outpatient 
clinic. However, practically similar limitations are in operation to a 
greater degree in the routine prescription of cod liver oil to babies in 
practice, when mothers are not supervised and do not receive the benefit 
of group instruction afforded in a clinic. Therefore, although open 
to criticism, these observations seem to have a definite value. 

The incidence and degree of rickets developing in infants receiving 
and not receiving cod liver oil therapy did not show any striking differ- 
ence. The only interesting feature was the apparent earlier healing 
which was observed by roentgen ray in the group receiving cod liver oil. 
There did not seem to be any relation between the degree of rickets 
observed and the amount of cod liver oil given. Comparing the 
incidence of clinical rickets in all the groups, the lowest was that 
observed in the original survey (55 per cent); the next that 
observed in the winter series (68 per cent) ; and the greatest that which 
occurred in the summer series (91 per cent). All of these subjects 
received cod liver oil under different conditions and in varying dosage. 
That these apparent differences are due to age and completeness of 
examination rather than to the influence of any other factors is indicated 
by the occurrence of roentgenographic evidence of rickets in practically 
100 per cent for all groups. 

The criteria of diagnosis of clinical rickets used in this investigation 
were the usually accepted ones that previously have been described. The 
increased incidence of cranial rickets observed, particularly craniotabes, 
is due to the early age period of the subjects covered in this investi- 
gation. Except for recent studies, the usual age period covered in 
“rickets studies” has been one ranging from 6 months to 2 years. Hess * 
states that “rickets is encountered clinically most often during the second 
half of the first year and the first half of the second year of life. 





12. Hess, A. F.: Abt’s Pediatrics 2:910, 1923 
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It has been shown by Howland and Kramer™ that during the 
process of healing, whether occurring spontaneously or as the result of 
the administration of cod liver oil, the phosphorus content of the serum 
gradually rises to a normal figure and often somewhat above this. 
These factors were carefully considered in interpreting the normal 
inorganic phosphorus values obtained in these rachitic young infants, 
particularly those receiving cod liver oil. Although healing may have 
begun in some cases, either resulting from cod liver oil therapy or 
occurring spontaneously; clinically, the disease was apparently at its 
height at the time the serum was examined in March. 


TABLE 11.—Age and Number of Carpal Centers in Infants Receiving and Not 
Receiving Cod Liver Oil 








Number of Centers 





Age, i mene 
Months 0 1 2 3 4 
Forty-seven babies, 0-1 33 6 2 
born in winter, 1-2 27 8 4 
receiving cod 2-3 18 12 12 
liver oi] 3-4 15 2 18 
4-5 10 6 17 1 
5-6 i 3 19 1 
6-7 1 1 11 3 
Thirty babies, 0-1 14 és 1 = 
born in winter, 1-2 6 2 6 oi 
not receiving 2-3 11 6 9 es 
cod liver oil 3-4 5 5 15 1 
4-5 6 1 13 2 
5 4 2 12 2 
6-7 1 1 8 
Eighteen babies, 1-3 10 ~ 6 wis 
born in summer, 3-4 4 4 9 - 
receiving cod 4-5 ne + 9 2 
liver oi] 5-6 2 ie 14 1 
6-8 9 1 1 
8-10 9 2 2 
10-12 5 1 





A further comparison of the individual determinations of inorganic 
phosphorus in the serum of rachitic infants revealed two striking and 
suggestive features. First, that those cases representing a lower age 
period, from 2 to 5 months, with roentgenographic evidence of early 
rickets, were regularly associated with a normal concentration of 
inorganic phosphorus and calcium in the serum. Second, that those 
cases representing a later age period, from 6 months to 2 years, with 
roentgenographic evidence of advanced and prolonged rickets, showed 
regularly a reduced concentration of inorganic phosphorus. 

It is of interest here to note that the investigations of Howland and 
Kramer on calcium and phosphorus in the serum in relation to rickets 
were on infants “who showed unmistakable evidence of rickets 
such as irregularity of the ends of the long bones, a fringed appearance, 


11. Howland, J., and Kramer, B.: Calcium and Phosphorus in the Serum in 
Relation to Rickets, Am. J. Dis. Child. 22:105 (Aug.) 1921. 
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Tasie 12 (Fig. 1).—A White, Breast Fed Infant, with Roentgen-Ray Evidence 
oT Rickets ? 
Se Aans ee 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7 1 yr. 
Month... (eins ra eve Sept. Oct Nov. Dee. Jan. Feb. March April Sept. 
a eee ee 8 10-6 12-5 14-10 16-10 17-12 19 20-2 25 
Condition.. as ; G. Ex Ex. Ex. Ex. Ex. Ex. Ex. Ex. 
, ee ; ( ( 0 0 0 0 2 2 7 
Feeding..... ies Bi Bi Br. Br Br. Br. Br. Br. A: 
Anterior fontanel.... a 4 : , 3 2 %xI1 1%x1 1%x1 1%x11%x1 1 
Shape of head.... os : a N N N N N N N N 
ais dicen ‘ { 0 0 0 0 0 0 0 0 
EEG inno ccicéeswes bres S 0 0 0 0 0 0 0 
Head sweats........... ee { ( 0 0 0 0 0 0 0 
re veaadaa. 0 0 . + +t 
Harrison’s groove..... ——— ( 0 0 o 0 re + fe 
Respiratory infection. iat oN ‘ 0 0 0 0 0 0 0 
Gastrie symptoms...... 0 0 0 0 0 0 0 0 0 
Epiphyses... : ane ( 0 0 { + — - +— - 
Bowing. ibn te { 0 0 0 0 0 0 0 + 
Muscular development... Good Good Good Active Active Active Sits Sits Stands 
Inorganic phosphorus 0 0 0 0 0 0 6.3 0 0 
Caleium.. ’ ; 0 0 0 0 0 0 0 0 0 
Roentgen-ray.......... } I I Al A2 B2 B3 B2 C2 
2, ee ea ( ( 0 2 4 4 4 4 4 
Cod liver oil therapy, dose li 14 2 PY? AS 3 3 3 0 
ee See CEE we. ( 0 0 0 0 is oie dede 
Outdoors.. Dbiidemwten 0 0 0 0 ( 0 - - + +4 
Hygiene.. ; a Fair Fair Fair Fair Fair Fair Fair Fair Fair 


* E, Normal epiphyses; ED, doubtful; A, active rickets; AD, doubtful; B, 
healing rickets; BD, doubtful; C, evidence of previous rickets; CD, doubtful. 











Fig. 1 (table 12). —A white, breast fed, rapidly growing baby, receiving cod- 
liver oil from 2 weeks of age, presented only roentgen-ray evidence of rickets. 
a, at 4 months, there was evidence of lipping and spreading of ulna and radius. 
b, at 6 months, there was evidence of rickets with healing. Note newly formed 


zone of preparatory calcification. c and d, roentgenogram and photograph at 7 


months of age, presenting an apparently normal baby with roentgen-ray evidence 
of healing rickets. e, at 8 months, evidence of previous rickets. Note dense band 
at distal ends of shafts of ulna and radius. Contour nearly normal. 
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Probably it will be found that rickets, like scurvy, occurs earlier than 
has been supposed, and that in its milder stage it is merely latent and 
not subject to ordinary methods of diagnosis.” The findings of roent- 
genographic evidence of rickets in the first 2 months, with rapid increase 
in the third and fourth months, would favor this hypothesis. 

The correlation of the clinical and roentgenographic evidence of 
rickets observed in our series at the various age periods seems to indicate 
that active rickets is encountered most frequently in the first 6 months of 
life and healing rickets after 6 months. The early age incidence of the 
first clinical and roentgenographic evidence of rickets observed in these 
studies would indicate that measures of prevention or control should be 
instituted in the first month, particularly in babies born in winter. 

The development of rickets in the babies born in winter, in whom 
preventative cod liver oil therapy was instituted in the first month of 
life under special supervision, is not easily explained, particularly in 
comparing the findings with those in the control group. A consideration 
of the age period when the greatest incidence of rickets was observed, 
namely, in the fourth and fifth months, suggests that the findings 
described may be related to the rate of growth, since the rate of growth 
at this age period is the most rapid in infancy. The rapid growth of 
the majority of the infants and their general excellent condition may, 
therefore, bear some relation to the findings here observed. If this 
disease here described is rickets, it would seem to be universal in young 
infants. 

Of particular interest also are Schmorl’s’** statistics based on 
pathologic studies of bones of infants. He found on histologic exami- 
nation, evidence of rickets in 60 per cent of the infants between the 
ages of 2 and 3 months, and in 97 per cent of the infants between the 
ages of 4 and 6 months. These findings are very similar to those 
obtained in our investigation, and lend support to the belief that the 
findings observed were rachitic. 

A consideration of the significance of the concentration of calcium 
and inorganic phosphorus in the serum of infants developing rickets 
is of interest. Owing to the fact that the majority of published data on 
calcium and inorganic phosphorus in rachitic infants covered an age 
period of 6 months to 2 years, comparable data are not available. The 
cases here reported are too few in number to warrant any conclusion as 
to the significance of these observations, and we are, therefore, con- 
tinuing this phase of the investigation. However, it may be stated that 
the concentration of inorganic phosphorus and calcium in the serum of 
infants under 5 months of age with early clinical and roentgenographic 
evidence of rickets, may be within the normal range. 





13. Schmorl, G.: Ergebn. d. inn. Med. u. Kinderh. 4:403, 1909. 
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TABLE 14 (Fig. 3).—A White, Breast Fed Infant, with Clinical and Roentgen-Ray 
5 s of Rickets 
AGS. 00. 0-1 i ! ot 6 10 
Month.. Nov Der Jan Feb March April May Sept. 
Weight ‘ 10-10 16-4 17-11 ns 19-2 20-11 25 
Condition EX I Ex EX Ex Ex. Ex G 
Teeth.. F ( ( ( 0 ( 6 
Feeding... ‘ Br. B Br Bi Ly Br br A. 
Anterior fontane] | l l l l l l ] 0 
Shape of head : ( D Sq Sq Sq Assy.Sq Sq 
Bosses... P P P P P F P 
Craniotabes xe ( ( ( ‘ 
Head sweats... { ( 0 
Rosary... 
Harrison’s groove ( ( 
Respiratory infectior ( ( ( { { rT 
Gastric infection..... ( { ( ‘ 
Epiphyses 
Bowing is : ( 
Muscular development.. ( \ctive Active Sits Sits Sits Sits Sits 
Inorganie phosphorus 0 ( 0 ( 0 0 0 
Roentgen ray... : ] ! AD \ \ \B2 B2 (2 
Centers : l 2 4 0 
Cod liver oi] therapy None None None None None None None None 
Alpine light ‘ 0 ‘ Alp. L Alp.1 Alp.L. 
Sun } 


Outdoors 3 
Hygiene Good Good Good Good Good Good Good Good 















| 
| 
| 


_ /— 
| PY aa ; 
ld = £3 a y - 


Fig. 3 (table 14).—This was a white, breast fed, rapidly growing infant, who 
developed rickets. The inorganic phosphorus was 5.9 mg., with clinical and 
roentgen-ray evidence of rickets. a, at 3 weeks, the bones were normal. b, at 2 
months, spreading and fraying of the ulna and lipping of radius were noted. c, at 
3 months, the rickets was progressing; the shadow of a newly formed zone of 
preparatory calcification may be seen. d, at 5 months, the infant was a fat, pale 


baby, with a square head, residual craniotabes, rosary and Harrison’s groove. e, 








changes were progressing; the healing is more evident at the distal end of the 
ulna and radius. Note the osteophyte layer along the shafts. f, at 6 months, 
there was healing rickets and a nearly normal contour. 
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TaBLe 13 (Fig. 2).—This Baby, Irish, Developed Clinical Rickets 





I a a oe ee ar 1-2 2-3 3-4 4-5 56 6 10 
Month....... ~ . wee. Jan. Feb. March April May June. Sept. 
Weight... - ‘ .. %-12 &-12 6 10-9 12 13-6 15-2 18 
eS ee « Ex. F. F. F. G. G. G. 
eS ees ee ee ow aces — 2 2 bas 
POCGIME, «.00.0.:00' erm, M. A. A. Bs A A. A. 
Anterior fontanel.... as 2 2 / 2 2 2 2 2 2 2 ] | ] 
Shape of head nace ; N N \ssy.+ Assy Sq. Sq. Assy.Sq. Sq. 
PM oh canssiveras tine F+P F+P F+P F+P F+P 
CIR ans aso00cceccs.. @ 0 0 0 0 
PS Fe 0 0 
ee os0.0 0.00 ° 

Harrison’s groove..... - & 0 ‘ 0 ( 0 

Respiratory infection...... 0 ( 0 0 0 0 ( 
Gastric symptoms......... 0 0 Cc ( ( ( 0 0 
Epiphyses........... eee - — 

ON Ree - - . - 

Muscular development.. Active Active Active \ctive \ctive Flabby Active Sits 
Calcium.. ech qo kesnien 12 

Inorganic phosphorus.. - 8.0 

Roentgen ray............ ED I Kk AD \l Bl Bl C1 
CN cnkseccacesnecs - 1— l l ] 1 2 0 
Therapy, cod liver oil dose % ve 3 3 3 2 -- 
Sun cov eccccesesccseseoe —_ = . 
Outdoors. dale aie delie vex - ~ — Lo 
Hygiene... a tne Fair Fair Fair Fair Fair Fair Fair Fair 





Fig. 2 (table 13).—A white, Irish, artificially fed baby, receiving cod-liver oil 
from 2 weeks of age, developed 3+ clinical rickets with slight roentgen-ray 
findings. a, at 24% months, there was no evidence of rickets. b, at 3% months, 


’ 


there was possible slight evidence of spreading at the distal end of the ulna. The 
bone structure was coarse. c, at 4 months, there was evidence of early rickets. 
Note fraying and slight cupping of the metaphyseal margin of the ulna. d, at 6 
months, the rickets was healing. e, at 5 months, the infant weighed 13 pounds, 
and was pale and flabby, with residual craniotabes and asymmetry of the head. 
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Fig. 5—A typical case of early rickets. This infant was white, artificially fed, 
and did not receive cod liver oil. a, at 3 months, the distal metaphyseal margin 
of the ulna was ill defined, slightly frayed and spread. Concomitant physical find- 
ings present were: craniotabes, cranial bosses, asymmetry and 2+ beading with 
head sweats and irritability. b, at 4 months, the infant was a rachitic, typically 
pale baby. 
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TaBie 15 (Fig. 4).—A Colored, Breast Fed Infant, Who Developed Rickets 


(Case 68) 


Si tebiecen so-cbuenhe cob ou 0-1 2 2-3 3-4 4-5 6 9 
EE eer ee Dec Jan Feb. Mareh_ = April April Sept. 
ES 58 8-14 11-12 13-2 14-2 14-9 17-% 
aici <244shwccwen'e G. G. G. G. G. Ex G. 
Eb eGncthe veeeees~sis 0 0 0 0 0 0 0 
NS Pica tens <ea.mescen Br. Br. Br. Br. Br. Br. M. 
Anterior fontanel.......... 1% 1% 1% 3x2 3x2 3x2 3 0 
Shape of head............. 0 Assy Assy. Assy. Assy. Assy Assy. 
Tis nis o's, xaewnseduscwen 0 0 P++F P+ F+ P+ F+ P+F a+ 
i pci ceacvenep 0 0 4 "ie ee exer Sad fh 0 
OS er 0 0 0 0 0 
EE eee 0 : + + + + + $e ae ofp he 
Harrison’s groove......... 0 0 0 0 0 0 ++ 
Respiratory infection...... 0 0 + + 0 0 + 
Gastric symptoms......... 0 0 0 0 0 0 Cc 
Eee 0 0 + } re - rer 
ES Ae re 0 : ++ + 4 4 + + 
Muscular development..... Active Active Active Active Active Active’ Sits 
CDi cate kee deere seks 0 0 0 9.1 0 0 0 
Inorganic phosphorus.. 0 0 0 5.1 0 0 0 
eS rere ED AD Al A2 A3 Bl A3 B2 B3 C2 
ot” ee ee re 0 0 0 0 0 0 0 
Cod liver oil therapy, dose None None None None None C.L.O C.L.O 
Pn Rk endtnssbcsdacsesodetes 0 0 0 0 0 + ne 
SEs 6 sictbseereetsc aes 0 0 : : : ++ + 
Ee ee nee ae Good Good Good Good Good Good Good 








a & 











Fig. 4 (table 15).—A colored, breast fed infant, developed rickets. 


No cod- 


liver oil had been given. The inorganic phosphorus was 5.1. a, doubtful normal; 
b, doubtful evidence of early rickets. Note slight fraying of the ulna. c, defin- 
ite evidence of early rickets. Note hair-like threads from the left margin of the 
metaphysis of the ulna. d, rickets was progressing. Note irregular contour of 
the ulna and the radius, cupping of the ulna and osteoporosis of shafts. e, rickets 





was progressing. Note dense bands 


at distal ends of ulna and radius. 


Evidence of healing; f, healing progressing. 
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\ge ; { 1 
Month J Feb Mure! \pril Muy Muy 
Weight 1] 12-5 11-4 11-5 
Condition ( G I I I I 
Teeth ( ( 
Feeding Lb I l bt br I 
Anterior fontane] ] 
Shape of head N N N N N N 
Bosses 
Craniotabes 
Head sweats ( rT ( 
Rosary 
Harrison's groove 
Respiratory nfectio 
Grastrie infectior 0 
Epiphyses 
Bowing { 
Muscular development | Poot! ( Poo Poot Por 
Caleiun ! 0 0 ( 

iB 


Inorganic phosphorus 
Roentgen-ray 


Centers 
Cod liver oil therapy, dose \ \ V.1 \ \ 
Sun 


Outdoors 
Hygiene 


19 r Whit ut Infant (Case 46 
Age | j 1-5 >~-¢ 6 
Month Jar Feb March April May June 
Weight { +11 1] 12-8 13-8 14 14-S 
Conditio1 ( Ex I i EX I Ex 
Teeth 0 ( ( 
Fee I I I M M M 





Anteri fontal ; , l l 
Shape of head N N N N \ssy Assy Assy 
Bosses. P e Pp Pp P 


Craniotabes Ss 

Head sweats p 

Respiratory infectior ( O ( ( 
t ( ( ( ( ( ( ( 


Gvastrie intectio! 
Rosary 
Harrison’s groove ( ( 
Epiphyses 


Bowing ( - 0 0 
Muscular development ( Good Letive \ctive Active Active Active 
Caleiun ( 1.4 0 0 0 

( 0 ( ( 


Inorganic phosphorus ( ; 
Roentgen ray ’ I ED Al I B Al Bl \l Al B1 
Centers l - 

Cod liver oil therapy, dose 
Sun 

Outdoors 

Hygiene.... I 
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TaBLe 16.—A Colored, Breast Fed Infant, Who Had Received Cod Liver Oil 
from the Age of 2 Weeks, Developed Moderate Clinical Rickets with 
Slight Roentgen-Ray Evidence. At 3 Months of Age, the Contour 
of the Ulna Was Ill Defined. At 5 Months the 
Rickets Was Healing, and the Contour Was 
Nearly Normal (Case 4) 


Age 01 1-2 2-3 3-4 4 ) 
Month... Dee Jan Feb March April Muay 
Weight.. aap 8 7-6 0 Wd 13-1 le4 
Teeth.. - 2398 . © ( 0 0 0 0 
Feeding. : soa ee br Br br Br. Br 
Anterior fontanel P, } 3 3 3 3 8 3 3 3 
Shape of head... ci N. N N es Assy. Assy 
Bosses... _ «£ ‘ P p p P 
Craniotabes ; Ss Ss 0 0 

Head sweats : ( ( 0 


Rosary... 
Harrison's groove ( 
Respiratory infection ( 
Gastric iInfeetion.,. , ( ( 0 0 ( ( 
. { 
{ 


Epiphyses l 

Bowing ES ( 0 , 
Muscular development Poot! Poo! Poor Flabby Flabby Flabby 
Calcium 0 ( 0 2.0 0 “a 
Inorganic phosphorus 0 0 0 6.1 iD 0 
Roentgen-ray...... I ED ED \ I Lb 
OCenters.... ° esos ( 0 l , 4 ? 

Cod liver oil therapy, dose. . Vy l 

Sun . ( 0 ( ( 0 0 
Outdoors 

Hygiene.... Good Good Good Good Good Good 


Tas_e 17.—A Colored, Breast Fed Infant, Who Received Cod Liver Oil from th 
lge of 2 Weeks, Developed Moderate Rickets by Clinical and Roentgen-Ray 
Examination, Alt the Age of 243 Months, the Contour of the Ulna 
Was Irregular. Slight Cupping. At 4 Months the Contour 
Was Nearly Normal, and the Metaphyseal Margins 
Were Sharply Defined (Case 20) 











age.... . Sea 0-1 1-2 2-3 3-4 4-5 5-6 6 10 
Month cotecaveen Gas See Jan. Feb. March April May Sept 
Weight... ; 7 o 4 a 11-14 13-6 14-8 15-2 19 
Condition...... : ; Ex. Ex Ex. Ex. Ex Ex. Ex. Ex 
(aa loreanieas s & 0 0 0 0 0 0 0 
Feeding....... Soe Br. Br. Br Br Br. Br. M. 
Anterior fontanel... : P. 2 1% 2 1% 3 . g a 2 3 2 2 
Shape of head....... 7a N. N. N. N. Sq. Assy. Assy.Sq 
ne ‘ ( P P P P+ +4 P+ F 
CORE sb icc bb vig so knngs 0 S 0 0 0) 0 0 ( 
BRUM WHUIOR S660 cccnsasce ( { 0 0 ( 0 0 0 
Ce Ss er ar m °*% t 

Harrison’s groove......... ‘ 0 0 0 0 O 0 0 
Respiratory infection.. ( 0 ( 0 0 0 
Gastrie infection......... ( { 0 0 0 0 0 0 
| SS SES aCe { ( 0 0 

Bowing SR RY ee, { 

Muscular development..... Good Good Good Good Active Active Active Active 
oo ee eee . 0 0 0 0 11.1 0 0 0 
Inorganie phosphorus.... 0 0 0 0 D6 0 0 0 
ce  . ) ED ED AD AB B B B ( 
CIs bb.a5s0s60en08 ica @ 0 1 2 2 2 2 0 
Cod liver oil therapy, dose % ly le 3 3 3 
oe TE EEG 0 ( t - - 
Outdoors pajdceseawenns. J ( 


ER ea es Good Good Good Good Good Good Good Good 














WILSO 
\I 22 in 
Age... 
Month sept Uct 
Weight... 4 l( 
Condition Ex I 


Teeth..... 0 
Feeding. B 
Anterior fontar l 
Shape of head N N 
Bosses 
Craniotabes 
Head sweats 
Rosary... 
Harrison’s groove { 
Respiratory 
Gastrie infectior ( 
Epiphyses 
Bowing. 
Muscular development Active 
Caleium. 

Inorganic phosphorus 
Roentgen ray 

Centers 

Massage, no cod liver o 
Sun.. 

Outdoors 

Hygiene.. 


nfectior 


Age 0-1 

Month Nov I J 

Weight 7-8 ( 

Conditio1 G ( G 
Teeth 0 
Feeding B 6 Bi 





Anterior font 
Shape of he N N 


30sses.. 
Craniotabes 
Head swe 
Rosary 
Harrison’s gi 
Respiratory infectior ( 
Gastric infectior 
Epiphyses 

sowing 

Muscular developmen 
Caleium 
Inorganic pho 
Roentgen ray 
Centers... even 
Massage, no cod liver oil 
ae 

Outdoors... 

Hygiene 


its 


oove 


Gor ( 


NTION 


4 
Nov Det 
12-10 13-8 
EX Ex 
Br Br 
le lt, 
N N 
0 
Active Act 
) ia 
0 Ths 
I I 
| 1 
Bad I 
an {ny 
4 
Fet 
G 


OU! 


RI¢ KE 1 » 


0 
0 
0 
0 
oO 
Active Active 
( 0 
} 0 
\?BI B2 
( 


Good Good 


>-6 6-7 S 
in Feb March May 
{~] 15-6 15-10 16-7 
x Ex. Ex. Ex 

2 0 $ 

Br. Br. Br 

‘ 2 1 2 1 2 
N N N N 

Fi v ‘ 

0 0 

v uv io 

u ie 

7 fo io 

( 0 0 
Active Active Sits Sits 

‘ i t? 

0 6.8 ( 
11D A1D 32 Bl 
I Bad Bad Bad 

nfant (Case 74 
4 >-6 6 
March April May 
11-12 12-5 13-14 
; G G 

a) { 

4 \ \ 
l Z l / l 
Sq Sq Assy 


Sits 


Good 


629 


ly! 
sept 


0 


oO 


Stands 


Ss 

0 

{ 
Stands 
i 

( 

Cc 

( 

a) 
Good 














628 AMERICAN 


TasBL_eE 20.—A White, American Infant, Who Gained Slowly. 
At 2 Weeks, the Bones 


JOURNAL 


OF 


DISEASES 


This Case Showed Little Evidence of Rickets. 


Were Normal. 
Slightly Frayed. 


Nn ae 6 dab eendabencensie 0-1 
Rs 20, es hee oo Dec 
CE ncichswe0geewwde dade 5-12 
CR i cditk ec ateneewen .G 
RN es eer 0 
A AP Br. 
Anterior fontanel.......... 1y% 
Shape of head..... peers N. 
i ainisn tht atduweonsawie 0 
Craniotabes........... S ? 
REE PC ree e 0 
IES See See ee t 
Harrison’s groove......... © 
Respiratory infection...... 0 
Gastric infection........... 0 
Ra idea bewevkonen 0 
ES See ere 0 
Muscular development..... Good 
Cc tcientacbnes s0eces 0 
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ETIOLOGY AND HEALING PROCESS OF DUODENAL 
ULCER IN MELENA NEONATORUM * 


ROGER L. J. KENNEDY, M.D 


ROCHESTER, MINN 


Examination of the literature dealing with true melena neonatorum 
shows that there is no agreement in regard to its etiology. It has long 
heen known that duodenal ulcers may be found in infants who have 
died from melena. Shukowsky,’ in 1907, estimated that ulcers of the 
vastro-intestinal tract, including the esophagus, stomach, duodenum and 
lower intestine, have been demonstrated in 45 per cent. of such infants. 
Theile* found records of sixty-four cases of ulcer of the gastro- 
intestinal tract occurring with melena neonatorum; thirty-one were in 
the duodenum and twenty-nine in the stomach. He does not give the 
percentage of cases of melena neonatorum without lesions. 

Undoubtedly, duodenal ulcer is much more common than has gen- 
erally been accepted, and more common than Shukowsky’s estimate of 45 
per cent. As I have pointed out,* they are easily overlooked at necropsy 
hecause they may be very small, and obscured by blood, mucus or fibrin. 
One of the cases formerly reported, and the case reported here, were 
of this type. In one case the duodenum was free from gross lesions, 
and in the other a small submucous hemorrhage was mistaken for the 
ulcer. The ease with which such ulcers are overlooked has led to the 
belief that in about half the cases, melena neonatorum is due to oozing 
from the mucosa of the gastro-intestinal tract, although the nature of 
the oozing that will produce from eight to ten bloody stools in twenty- 
four hours has not been adequately explained. The point to be empha- 
sized is that duodenal or gastric ulcer should be suspected in every 
case of melena neonatorum, and, if it is not seen grossly at necropsy, 
its absence should be proved by the examination of microscopic sections 
of the entire duodenum or stomach. The case reported here demanded 
such detailed study before the lesion could be demonstrated conclusively. 


* Received for publication, Nov. 3, 1925. 


* From the Section on Pediatrics, Mayo Clinic. 

1. Shukowsky, W. P.: Melaena Neonatorum, Magendarmblutungen bei 
Neugeborenen, Arch. f. Kinderh. 45: 321-373, 1907. 

2. Theile, Paul: Ueber Geschwiirsbildungen des Gastroduodenaltractus im 
Kindesalter, Ergebn. d. inn. Med. u. Kinderh. 16:302-383, 1919. 

3. Kennedy, R. L. J.: Duodenal Ulcer and Melena Neonatorum, Am. J. 
Dis. Child. 28:694-699 (Dec.) 1924. 
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SUMMARY 


1. A study of infants, aged from 1 to 3 months, born in the spring 
and summer of 1924, receiving graduated doses of one half to one and 
one half teaspoonfuls of a biologically tested cod liver oil, revealed the 
development of clinical rickets in 91 per cent of the subjects. 

2. A more intensive study of forty-seven infants, aged from 2 weeks, 
born in the winter of 1925, receiving daily doses of one, two and three 
teaspoonfuls of biologically tested cod liver oil, showed the development 
of clinical rickets in 68 per cent of the cases, as compared with 76 per 
cent of the control series of thirty cases. 

3. Ninety-seven per cent of infants born in the summer, and 91 per 
cent of infants born in the winter who received cod liver oil showed 
roentgenographic evidence of rickets. 

4. Ninety-seven per cent of the infants born in the summer, and 
98 per cent of infants born in the winter who did not receive cod liver 
oil, showed roentgenographic evidence of rickets. 

5. Rickets was observed earlier by roentgen ray than by clinical 
examination, being observed in 4 per cent at 1 month and in 23 per cent 
at 2 months of age, compared with a total of 4 per cent at 2 months by 
clinical examination alone. 

6. By the fourth month, rickets was present in the majority of 
infants of both groups. 

7. The early age incidence of the development of rickets observed, 
indicates the necessity for measures of prevention or control to be 
instituted in the first month, particularly for babies born in winter. 

8. The correlation of the clinical and roentgenographic evidence of 
rickets observed at the various age periods in this investigation indicated 
that active rickets is encountered most frequently in the first 6 months 
of life, and healing rickets after 6 months. 

9. There did not seem to be any relation between the degree of rickets 
observed and the amount of cod liver oil received. 

10. The concentration of calcium and inorganic phosphorus in the 
serum of infants under 5 months of age, with early clinical and 
roentgenographic evidence of rickets, was found to be within the normal 
range. 

11. A comparison of the degree and incidence of rickets observed in 
infants receiving and not receiving cod liver oil did not reveal any strik- 
ing difference. 

12. Infants receiving cod liver oil showed rickets that healed earlier 
than that of the control series. 

13. The nature of the relation of cod liver oil therapy to the develop- 
ment of rickets, as observed in these studies, would seem to be one of 
control rather than of prevention. 


121 East Sixtieth Street. 
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tract from the pylorus to the anus. Permission to examine the cranial contents 
could not be obtained, and the gross examination, including that of the gastro- 
intestinal tract, was otherwise negative except for the marked pallor of all the 
organs and tissues of the body. A small dark area, about 2 mm. in diameter, 
seen on the wall of the duodenum just distal to the pylorus, was thought to be 
an ulcer. The stomach and slightly more than the first portion of the duodenum 
were fixed in Kaiserling solution. This portion of the duodenum and a small 
portion of the stomach were sectioned serially and examined microscopically. 
The duodenum was normal save at two points. The small dark area proved to 
be a small hemorrhage beneath the mucosa. On the duodenal side of the pyloric 
fold of the mucosa was an ulcer (Fig. 1) which extended through the muscularis 
mucosa. It was made up of a mass of fibrin covering the crater area, the base 
of which was invaded by actively proliferating, young connective tissue cells 
and fibers. In the deeper portions of this and in the adjacent muscularis, there 
was a slight infiltration by polymorphonuclear and small round cells; in many 

















Fig. 2—Section through center of ulcer. Some of the organizing fibrin has 
rubbed off from the top of the specimen. Note the fibrin, the connective tissue 
proliferation and cellular reaction. (x 60.) 


instances the polymorphonuclear cells were eosinophilic in type. The epithelium 
of the glands of Brunner and the glands of the duodenal mucosa, which at 
certain points were involved in the destructive process, showed evidence of 
proliferation in an effort at repair. At the edges of the ulcer there was a 
definite downgrowth of the epithelial cells of the mucous membrane. Where 
these cells met the granulation tissue filling the crater of the ulcer, they were 
cuboidal and extended over the sides of the granulating mass. Still further 
from the intact mucosa, the cells were shorter, and finally flat (Fig. 2). At the 
edges of the ulcer, tangential sections showed a layer of flat epithelial cells 
covering the granulation tissue (Fig. 3). 

The situation of the ulcer in the duodenum, proximal to the papilla of Vater, 
coincides with that of ulcers recorded as having been found associated with 
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REPORT OF A CASE 


A girl, aged 3 days, was brought to the Mayo Clinic from a nearby town 
because of reddish-brown stools, which had been passed since the previous day. 
The mother was a primipara, aged 19; the father was aged 45. Delivery 
occurred at term, after a normal pregnancy, and was comparatively easy and 
spontaneous. Two hours after delivery, oozing from the umbilical stump began, 
although the ligature appeared to be intact. Repeated ligation did not control 
the oozing. On the second day, there were signs of loss of blood and the 
attending physician gave physiologic sodium chlorid solution subcutaneously. 
About this time, the infant began to pass dark reddish-brown stools, and vomited 
a small amount of mucus with reddish-brown streaks. Stools of this color 
were passed three or four times during the next twenty-four hours, and the 
baby became progressively paler. 

The coagulation time of the blood was nine minutes and the bleeding time 
was three hours. The puncture wound oozed a small amount of blood during 
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Fig. 1—Section through pylorus and parts of stomach and duodenum. The 
ulcer is shown on the pyloric fold of mucosa. The destructive process extends 
to the muscular layer of the pylorus. (X 12.) 


that period. A sinus transfusion was attempted but, on account of the over- 
lapping of the cranial bones, was unsuccessful, and 20 c.c. of whole blood was 
injected intramuscularly at 5:00 p.m. At 9:00 p. m., 40 c.c. of whole blood was 
injected in a similar manner. At this time it was noted that the hemorrhage 
from the umbilical stump had ceased. During the next two days there were 
about twelve stools, which changed gradually from reddish-black to brown, 
and then to bright red. On the second day the hemorrhage from the umbilical 
stump began again, and 40 c.c. of blood was given intraperitoneally, and 10 c.c. 
intramuscularly. Another attempt at sinus transfusion was unsuccessful. The 
pallor rapidly became extreme, and the child died on the fifth day. 


Necropsy.—This showed several small scattered hemorrhages beneath the 
pleurae, and a large quantity of dark brown blood filling the gastro-intestinal 
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evidence show that the initial lesion begins to heal almost coincidently 
with its formation, and that the process ¢f healing in this case, up to 
the point at which the ulcer was covered by epithelium and the granu- 
lation tissue was well organized, occupied not more than four or five days. 

Mann believes that under favorable conditions duodenal ulcers often 
occur which heal so rapidly and completely as to leave no evidence of 
their presence on gross examination, and that only careful histologic 
study, and the knowledge gathered from experimental observations can 
enable one to detect the remains of one of these healed lesions. He 
suggests that the ulcer in this case might have healed so completely as 
to make its recognition impossible if the infant had lived for two or 


three days longer. 





Fig. 4.—Diplococci and short chains in sloughing tissue of ulcer shown in 
Figures 1 and 2. (Modified gram, * 1,000 


Similar attempts at healing displayed by the glands of Brunner 
have been noted by Helmholz,® who found that, in a case in which 
these glands were involved in the ulceration, the epithelium of the glands 
was quite changed. The cells had become lower and flatter, had grown 
away from their original site, and extended in the form of an unbroken 
membrane tor a considerable distance into the tissue, which filled the 
crater of the ulcer. 

Not only has the etiology of melena neonatorum not been determined, 
but the cause of peptic ulcers in the new-born has been the subject of 


5. Helmholz, H. F Die Regeneration des Darmepithels von den Brun- 
nerschen Driisen in oberflachlichen Duodenalgeschwtiren, Virchows Arch. f 
path. Anat. 201:243-245, 1910 
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melena. The fact that it was on the pyloric fold of the mucosa, rather than on 
the posterior or anterior wall, is unusual, although it was within the usual 
ulcer-bearing portion of the duodenum, that is, between the pylorus and the 
papilla of Vater. 

The ulcer was small; the absence of a visible crater, and the situa- 
tion account for its being overlooked at necropsy. Allowing the shrink- 
age due to fixing the tissue, the size was estimated at 2 mm. It might 
have been found had the crater not been obliterated by granulation 
tissue, which gave an unbroken appearance to the mucosa. Clinically, 
it would appear that the ulcer was probably not present before birth; 
pathologically, the time of onset could not be determined. It is, how- 
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Fig. 3.—Section through edge of ulcer. This illustrates the change in the 
epithelium of the duodenal mucosa, the granulation tissue entirely covered by 
epithelium, the participation in the healing process by one of the duodenal 
glands, and the very active formation connective tissue. ( 120.) 


ever, a favorable point of comparison between the experimentally pro- 
duced duodenal ulcer and the early healing ulcer in man. The similarity 
hetween some of the lesions produced experimentally by Mann‘ and 
the lesion described here is most striking. The site, the pathologic 
changes, and the rapidity of healing were the same. both sources of 
4. Mann, F. C.: The Chemical and Mechanical Factors in Experimentally 
Produced Peptic Ulcer, Surg. Clin. N. Am. 5:753-775, 1925; Production and 
Healing of Peptic Ulcer; An Experimental Study, Minnesota Med. 8:638-640, 


1925. 
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In the two cases of ulcer previously reported, search was made 
for bacteria in the tissues to determine whether the ulcers of the new- 
born were not also due to streptococci. Although several of the usual 
methods of staining were tried, no bacteria were found in the tissues. 
Some large rods and large cocci were found on the surface but they 
were judged to be saprophytes. 

\While the ulcer reported here was being studied, sections from the 
other two ulcers, as well as of this one, were stained and examined 
according to the technic of Rosenow, and in all three specimens diplo- 
cocci, sometimes cocci in short chains, were found. Large numbers 
of organisms were demonstrated in the necrotic sloughing tissues 
(Fig. 4) and smaller numbers of diplococci in the deeper layers of the 
tissue of the ulcers, mostly adjoining nests of cellular infiltration ( Figs. 


5 and 6). After long search, several diplococci were demonstrated in 








Fig. 6.—Diplococci in tissues of ulcer of the duodenum in Case 2, reported 


previously. 


the wall of the thrombosed vessel in the cases reported previously. Jn 
the depths of the tissue, only diplococci were found, whereas on the 
surface a few large bacilli and cocci were also present. Organisms 
were not demonstrable in the normal tissue remote from the ulcer. 
The diplococci are morphologically identical in the three cases, and are 


similar to those found in gastroduodenal ulcers from older persons. 


COMMENT 
[ feel that the facts presented here, considered in connection with 
the findings of Rosenow, and of Gerdine and Helmholz, add to a body 
of evidence which already very emphatically shows the importance of 
infection in the etiology of peptic ulcers occurring in patients of all ages. 
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speculation, and, as is usual when definite facts are lacking, numerous 
theories and hypotheses concerning their origin have been formulated. 
The fact that none of these has been accepted as the explanation of the 
cause shows that the question of the etiology of duodenal ulcer in the 
new-born is still an open one. 

Evidence whigh proves that infection plays the major part in the 
production of gastric and duodenal ulcers has accumulated during the 
last few years. Notable contributions along this line are those of 
Rosenow ° and of Gerdine and Helmholz.*. The former demonstrated 
streptococci in the ulcer tissue of specimens removed at operation in a 
large series of cases. He succeeded in growing these organisms and 
also found that, on intravenous injection into animals, they tended to 
localize in the stomach and duodenum, producing lesions resembling 
early peptic ulcers. 














Fig. 5.—Diplococci in the tissue of the ulcer of the duodenum in Case 1, 
reported previously. 


Gerdine and Helmholz, following Rosenow’s technic, studied twenty- 
five duodenal ulcers which occurred in infants beyond the neonatal 
period of life. Partly because this group of ulcers occurred in a 
relatively short period of time they were assumed to be infectious in 
nature. This assumption was borne out when streptococci were 
demonstrated in nearly all of them. 

Thus, an organism has been found in peptic ulcers which will 
account for their formation in patients, ranging in age from a few 
weeks to 70 or more years. 


6. Rosenow, E. C., and° Sanford, A. H.: The Bacteriology of Ulcer of the 
Stomach and Duodenum in Man, J. Infect. Dis. 17:219-226, 1915. Rosenow, 
E. C.: The Causation of Gastric and Duodenal Ulcer by Streptococci, J. Infect. 
Dis. 19: 333-384, 1916. 

7. Gerdine, L., and Helmholz, H. F.: Duodenal Ulcer in Infancy and 
Infectious Disease, Am. J. Dis. Child. 10: 397-409 (Dec.) 1915. 











OSTEOMALACIA IN CHILDREN 


A STUDY OI! THI MINERAI METABOLISM * 


HUGH L. DWYER, M.D. 
AND 
ORREN S. ECKELBERRY, A.B. 


KANSAS CITY, MO 


As the name implies, osteomalacia is a disease in which the bones 
become soft, bend and break easily, resulting oftentimes in extreme 
deformities. It is extremely rare in children, the condition being pre- 
eminently one of early adult life, more frequent in women and usually) 
associated with the puerperium. 

Virchow described it as a dissolution of lime salts. He regarded 
the bone as a finished product or inert substance not undergoing active 
metabolism, and believed that in osteomalacia the mineral elements were 
dissolved and the organic matrix left. Cohnheim’* expounded the 
modern theory, namely, that bone undergoes active metabolism and 


while mineral substances were being given up by the bone in osteo 


~ 


malacia; new osteoid tissue replaced it. Many writers contend that the 
disease is identical with rickets. 

The age period in which osteomalacia makes its appearance, and its 
he 


association. with pregnancy, forms a basis for the classification of t 


various forms of the disease by Locke,’ as follows: 


AGI PERIOD 


1. Puerperal Form (his form occurs in women who have had 
numerous and frequent pregnancies. It rarely begins before the sec 
ond pregnancy and may improve after delivery, only to recur in worse 
form in succeeding pregnancies. The demand for calcium becomes 
great during the last months of pregnancy, calcium being deposited 
only in the last three months of fetal life, and this entails a drain on 
the store of calcium in the mother’s skeleton. 

2. Nonpuerperal Form.—lIn this form the sexes are about equally) 
affected, the course is slow and progressive, and the deformities less 
severe and more generalized, not affecting the pelvic bones particularly 

3. Hunger Osteomalacia—This is the form most frequently 
observed during the last few years in Germany. An extremely rare 

* Received for publication, Dec. 30, 1925. 

* From the Departments of Pediatrics and Biological Chemistry Universit) 
of Kansas, and the Children’s Mercy Hospital. 

1. Cohnheim, J., Quoted by McCrudden: Endocrinology and Metabolism 
New York, D. Appleton & Company, 1922. 

2. Locke, E. A.: Oxford Medicine, London, Oxford University Press, 1921. 
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It is unusual to find a duodenal ulcer in a new-born infant who has 
died with the syndrome known as hemorrhagic disease, a condition 
apparently present in this case. In other cases observed at the Mayo 
Clinic, the bleeding and coagulation times were normal, and there was 
no bleeding from other parts of the body. That the bleeding time was 
prolonged in this case and that there was bleeding from the umbilicus 
must be regarded as a coincidence. I have been unable to find any 
report in the literature of the simultaneous occurrence of these con- 
ditions. 

The prognosis in cases of melena neonatorum is important. In a 
number of cases, variously stated at from 25 to 50 per cent., bleeding 
ceases after a week or ten days, and recovery is complete. The source 
of bleeding is not known. On the basis of the histologic findings in 
this case, however, it may be said that nearly complete healing occurred 
in the same length of time as is required for clinical improvement and 
cessation of symptoms. It is not unlikely that in many cases recovery 


is brought about by a similar process of healing of duodenal ulcer. 


SUMMARY 

Careful search will reveal peptic ulcer in a larger number of cases 
of melena neonatorum. In three cases studied, streptococci or diplo- 
cocci were demonstrated in the tissues of the ulcers. It is believed that 
these must be the chief etiologic agents. Healing of duodenal ulcers 
begins very early and proceeds rapidly, so that, under proper condi 
tions, the injury may be entirely repaired in a few days, an additional 
reason why they are so difficult to find. The rapidity of the healing 


of duodenal ulcer probably accounts for many of the recoveries from 


melena neonatorum. 
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History.—The parents were living and well, and the patient was their only 
child. Her trouble started at the age of 6 months, when she sustained a frac- 
ture of the humerus from a slight trauma. Since that time she has suffered 
from many fractures of the humeri, radii and femora. 

Physical Examination—She was a poorly nourished child with prominent 
frontal and parietal bosses, and a pronounced “pigeon-breast” deformity. There 
was a general muscular weakness and she complained of vague pains in her 
ars and legs. MHarrison’s groove, epiphyseal enlargements and flaring of the 
lower border of the thorax, evidence of rachitic deformities, were found. The 
humerus, femur and tibia on both sides presented deformities. The bilateral 

















Fig. 1 (Case 1).—Deformity of arms and legs, unable to stand alone. 


symmetry of these deformities was noteworthy. With the exception of a func- 
tional cardiac murmur the positive findings were confined to the skeleton 
(Fig. 1). 

Roentgenographic Examination—There was evidence of multiple fractures 
of the long bones which healed with poor union. Angular deformities at the 
neck of both femora and humeri, thinning of the cortex, rarefaction of the 
bone and a symmetrical curving of long bones were found. The epiphyses 
were widened, and an area of extreme rarefaction was present in the distal 
end of the right humerus (Fig. 3). 
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condition before the World War, it assumed great proportions in the 
postwar period when the food shortage became acute. There is no 
doubt in the minds of those familiar with the condition as it occurred 
in Germany that undernutrition was the cause of the disease. Fre- 
quently, there were several members of the same family affected, and 
the disease was especially prevalent in certain sections in which food 
shortage was greatest. A full normal diet for a few weeks was fol- 
lowed by improvement. 

Hutchison and Stapleton,® who argue for the importance of lack of 
sunlight and exercise as a causative factor, more important than dietary 
deficiency, question the correctness of those who conclude that there is 
a hunger type of osteomalacia, and mention the fact that the great 
famines of India were not followed by this malady. 

Some of the ardent proponents of endocrine theories go so tar as to 
suggest that the undernutrition, per se, was not the prime factor, but 
that some vitamin deficiency may have led to a suppression of para- 
thyroid function and this brought about the disease. 

4. Senile Form.—This form has been recorded in a few instances, 
and is characterized by its mild, chronic course. The existence of this 
type of osteomalacia has been doubted by several writers. Some look 
on this form as manifestations of bone neoplasms and others as osteo- 
porosis. MeCrudden regards the process as one of osteoporosis, saying 
the bones become thin but not soft, because the increased bone catabol- 
ism is not followed in the aged by a deposition of new osteoid tissue. 

5. Juvenile Osteomalacia.—It is with this form that we are chiefly 
concerned in this report. This variety is quite rare and is usually found 
in adolescence. There is no evidence that heredity plays a part in its 
development. 

Two children entering the Children’s Mercy Hospital presented the 
clinical features of osteomalacia, and we were afforded an opportunity 
of making studies of the inorganic metabolism. One of these patients 
exhibited pain and muscular weakness, giving the impression that the 
disease was active. The other patient exhibited much greater bony 
deformity but no weakness or pain; he had been under the care of 
competent physicians for several years and it is probable that the condi- 
tion had been influenced by treatment. 


REPORT OF CASES 


Case 1—F. D., a girl, aged 5 years, who weighed 12.3 kg. (27 pounds), 
was admitted to the orthopedic service of Dr. R. M. Schauffler, on Oct. 23, 
1923, because of pain in the limbs, muscular weakness, skeletal deformities 
and inability to walk. 


3. Hutchison, H. S., and Stapleton, Grace: Brit. J. Child. Dis. 21:96 
(April-June) 1924. 
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ture of right femur” (April 30). “Long spiral fracture of the left humerus at 
junction of middle and lower third” (June 12). “Oblique fracture of middle 
and upper third of right humerus—there are several fragments and evidence 
of pathology within the bone. An old fracture of lower third shows good 
bony union” (June 28). 

After several unsuccessful attempts to correct her deformities, the patient 
was discharged unimproved. The results of a study of her mineral metabolism 


are found in Table 1. 








Fig. 3 (Case 1).—Fracture and curving of the humerus, with rarefaction 
of the bone most marked in the epiphyses. 

Case 2—J. B., a boy, aged 12 years, weighed 20 Kg. (44 pounds), was 
admitted to the orthopedic service of Dr. C. B. Francisco on July 1, 1923. 

Family History—The father was living and well. The mother had died of 
pulmonary tuberculosis; she had not been as robust as her brothers and sisters, 
and was regarded by the family physician as a child “whose bones were not 
good and easily broken.” During her childhood she sustained six fractures. 
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Laboratory Examination.—The blood calcium was 10.6 mg., and phosphates 
5.2 mg. per hundred cubic centimeters. Erythrocytes, 3,200,000; leukocytes, 
10,000; hemoglobin, 70. The urine was normal. The Pirquet test was nega- 
tive. The blood calcium was checked several times and was always found 
within normal limits. 

Clinical Course—The child remained in the hospital for ten months without 
any change in her condition. She became ill with bronchopneumonia from 
which she recovered slowly. Metabolism experiments were carried out imme- 

















Fig. 2 (Case 1).—Angular deformity of both femora, poor union of old 
fractures and widening of the epiphyses. 


diately after her recovery. She seemed to have considerable pain, presum- 
ably from her bones, but never any muscle spasm or tetany that is sometimes 
found in osteomalacia. Any muscular effort was liable to result in a fracture. 
\ brief résumé of the roentgenographic examinations on her chart is illustrative. 

“Pathological fracture of left femur” (November 15). “Long spiral frac- 
ture through upper third of right radius” (December 8). “Pathological frac- 














DW YER-ECKELBERRY—OSTEOMALACIA 645 


The first, of the clavicle, occurred when she was 6 years old. The others were 
in the femur and tibia of both legs. The left leg was slightly shorter than the 
right, which necessitated wearing a special heel. Her deformity did not handi- 
cap her and was regarded by her to be the result of poor surgery at the cor- 
rection of one of her first fractures. All of her fractures were brought about 
by means much more severe than those causing fractures in her son. 
Patient’s History—The boy was normal until 18 months of age, when he 
sustained his first fracture. Since that time he has had one fracture of the 








J 





Fig. 4 (Case 1).—Left femur showing fracture, curving and rarefaction. 


clavicle and fifteen of the femora. These have resulted from slight muscular 
efforts, such as turning suddenly while bearing his weight on one leg or even 
from falling out of bed. Healing takes place slowly and with marked deform- 
itv. Below the knees both legs have become flattened laterally and bent 
backward. There had been no fractures of the tibiae or upper limbs. Mus- 
cular development was poor in the lower limbs, but apparently normal in the 
upper. His fractures occurred from six to twelve months apart. 
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TABLE 1.—Intake and Excretion of Calcium, Magnesium and Phosphorus 
Pentoxide 








Phosphorus 
Calcium, Magnesium, Pentoxide, 

Urine Gm. Gm. Gm. 

0.065 0.087 0.981 

0.072 0.057 0.996 

0.086 0.074 0.625 

0.096 0.079 0.616 

0.055 0.092 0.967 

0.073 0.070 0.813 

0.140 0.1038 0.670 

0.077 0.043 0.642 

0.094 0.055 0.836 

Nis Gi nation ae Was de nce Gime 0.758 0.660 7.146 

Feces 

| ICKL aankeudecdeaundass soot oes 1.905 0.826 1.005 
PE ho Dace Coane acs ba cidenc es 1.625 0.513 1.47% 

Ds bicrlac et ecnie vecteene’ ?.120 0.673 1.083 

SE cdcact cb eabdwt Geen: 5.650 2.012 561 

A Eee ry eee 6.408 2.672 10.707 

| Ae Err eee ee 6.094 031 12,374 
Ps Esa dndbadesasce 0.314 0.359 1.6 


TaBLe 2.—Intake and Excretion of Calcium Monoxide, Magnesium and 
Phosphorus Pentoxide 








Caleium Phosphorus 

Monoxide, Magnesium, Pentoxide, 
Urine Gm. Gm Gm. 
eee 0.044 0.069 0.696 
SE hn diaxwwss viwdnee eke 0.015 0.148 0.611 
PR chains si escbndoeecaes kx 0.098 0.065 0.717 
0.071 0.13? 0.60: 
0.0438 0.145 0.637 
0.0P8 0.07 0.6008 
0.089 0.101 0.644 
0.080 0.147 0.600 
0.067 0.089 0.676 
0.530 0.97 5.859 

Feces 

PN nictect0ecemeniaan 2.590 0.59% 2.120 
| RIE AES Se een ae eae ee 2.812 0.650 1.675 
Pas dru ines exicandscvn buns 2.790 0.702 1.325 
SE Sa eee rere 8.192 1.945 5.120 
ak bbb scenes suacebeesiees 8.722 2.915 10.972 
ea whivesehescicaaes cerasse< 9.923 3.404 12.128 
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defective nutrition. This boy was a contented patient who did not complain; 
he sustained two or three fractures during his first year in the hospital, one 
resulting from falling out of bed 

The legs were so twisted that amputation above the knee was considered 
by the orthopedic surgeons, with a view of placing him on a wheeled platform 
to move about. However, it was decided that attempts at straightening the 
limbs by osteotomy would be made. The results were quite successful, so that 

















Fig. 6 (Case 2).—Pronounced outward bowing of the right femur, several 
old fracture sites and rarefaction, 


a little weight could be borne on the feet, and with the use of crutches he got 
about fairly well after having spent all his life in bed or in a wheel chair. 
The bone at operation was easily cut with a heavy knife, and the operator 
described it as “the consistency of hard rubber.” <A piece of this bone was 
examined by Dr. H. R. Wahl, whose report follows: 
“Gross Pathology: Material consists of a piece of cortical bone with a 
small amount of medullary tissue on one side. The piece measures 15 by 6 by 
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Physical Examination—The frontal and parietal bosses were prominent, 
presenting a flat, square head. 


There were severe grotesque deformities of the 
lower limbs. 


Both femora were bent outward at nearly right angles in the 
upper third. The thighs appeared very short due to this angulation. 
tibiae were curved backward at the middle of the 
laterally to almost a blade-like deformity (Fig. 


Joth 
shaft, and were flattened 
5). 


Roentgenographic Examination.—The skull showed slight thickening of both 
inner and outer tables. The sella appeared to be normal. The bones of the 
upper limbs showed no evidence of pathology. The femora showed marked 
bowing laterally, with evidence of softening in the medullary canal. There 











Fig. 5 (Case 2).—Severe twisting deformities of the legs. The arms are 
not involved. The tibiae flattened to a blade-like deformity. 


was anterior bowing of the tibiae and fibulae, with the same changes as in 
the femur. The vertebrae showed normal development, with normal textural 
outlines, no abnormal softening or productive bone changes. 


Laboratory Examination—Erythrocytes, 3,700,000; leukocytes, 6,000. Blood 
calcium 10.5 mg. and phosphates 4.8 mg. per hundred cubic centimeters. The 
urine was normal. 

Clinical Course-—There was no muscular pain or weakness. The neuro- 


muscular system and mentality were found to be normal. The teeth showed 
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METABOLISM STUDY 
The patients were given a diet somewhat restricted to facilitate analy- 
sis, but well balanced and of sufficient caloric requirements. The 
children were attended constantly, and no known error resulted in the 
collection of urine and feces and in measuring the intake. The diet 
was started three days before beginning the experiment. The stools 

















Fig. 8 (Case 2).—The right tibia and fibula after surgical correction. The 
fibula shows little contrast from the soft parts and the cortex of the tibia is 
extremely thin. 


were marked and collected in three-day periods. These three-day lots 
were mixed, dried, weighed and run in duplicate. The urine was col- 
lected in twenty-four-hour specimens and was analyzed daily. Crea- 
tinin determinations were made to check the accuracy of urine collection. 
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5 mm. The cortical portion is somewhat roughened and chipped off in places, 
and the medullary is porous and friable in character. No exudate is noted. 

“Histologic Pathology: There are rather thick, heavy and irregular bands 
of osteid tissue containing large numbers of bone corpuscles. These corpus- 
cles do not stand out quite distinctly. The tissue does not stain very well. The 
marrow substance is rather indistinct, rather scanty and seems to be somewhat 
disintegrated. The general architecture is rather irregular, coarse and heavy. 





or | 











Fig. 7 (Case 2)—Rarefaction and extreme deformity of the left tibia and 
fibula. 


“In one of the sections, the marrow substance was much more abundant 
and showed considerable congestion and in places some hemorrhage. In some 
places there seemed to be beginning tendency to calcification and irregular 
and incomplete ossification. In a few foci, the bone trabeculae seem to be 
undergoing a disintegration, leaving a sort of crumbling detritus. 

“Diagnosis: Osteoid bone; osteomalacia.” 
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The calcium and magnesium were determined by McCrudden’s method,* 
and the phosphorus by the Bell-Doisy method as modified by Briggs.° 

F. D. (Case 1, Table 1) shows a calcium loss of 5.15 per cent, and 
retention of 11.8 per cent magnesium and 13.47 per cent phosphorus. 
Clinically, she apeared to be more active than the boy, although her 
deformities were not so pronounced. She was quite weak and her 
limbs were painful. 

J. B. (Case 2, Table 2) shows a retention of all elements, 12.1 per 
cent calcium, 16.62 per cent magnesium and 9.53 per cent phosphorus. 

These figures indicate a definite reduction of all mineral elements, 
sufficient to reach a negative balance in calcium of one patient. In a 
normal child, MeCrudden and Fales * found a retention of 17 per cent 
calcium, 22 per cent magnesium and 25 per cent phosphorus. 

Working with normal infants on cows’ milk mixtures, Daniels and 
Stearns * found from 26 to 35 per cent calcium retained and 27 to 37 
per cent of the phosphorus. In two normal infants, Shohl and Sato * 
found a calcium retention of 24 to 27 per cent, phosphorus 17 and 18 
per cent and magnesium 37 per cent. One of their infants had a mag- 
nesiunt loss of 3 per cent. 

A loss of 24 per cent calcium in a patient with osteomalacia was 
reported by Goldthwait, Painter, Osgood and McCrudden.* Limbeck *" 
reported a loss of 89 per cent. 

Miles and Feng "' found a negative calcium balance in three of their 
four osteomalacia patients. All had a positive phosphorus balance. 
These were adult females, in three of whom the symptoms began in the 
puerperium. After the addition of cod liver oil alone, and in combina- 
tion with either calcium lactate or calcium phosphate, they were able to 
bring about marked retention. In one patient receiving olive oil with 
calcium lactate, the calcium balance remained negative. 

In cases of active rickets, Telfer’? found the calcium excretion 
reduced to the point of balancing the intake, but not reaching a negative 
balance. 

4. McCrudden, F. S.: J. Biol. Chem. 7:83, 1909-1910; ibid. 10:187, 1911-1912. 
5. Briggs, A. P.: J. Biol. Chem. 58:13 (July) 1922. 

6. McCrudden, F. S., and Fales, Helen: J. Exper. Med. 15:450, 1912. 

7. Daniels, A. L., and Stearns, G.: Nitrogen and Mineral Balances in 
Infants Receiving Cow’s and Goat’s Milk, Am. J. Dis. Child. 30:359 (Sept.) 
1925. 

8. Shohl, A. T., and Sato, A.: J. Biol. Chem. 58:257 (Nov.) 1923. 

9. Goldthwait, J. E.; Painter, C. F.; Osgood, R. B., and McCrudden, F.: 
Am. J. Physiol. 14:389, 1905. 

10. Limbeck: Quoted by McCrudden, Footnote 1. 
11. Miles, L. M., and Feng, Chih Tong: J. Exper. Med. 41:137 (Jan.) 1925. 
12. Telfer, S. V.: Quart. J. Med. 16:63 (Oct.) 1922. 
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ETIOLOGY 

Because of the frequent occurrence of osteomalacia in the puer- 

perium, many theories of endocrine imbalance have been entertained. 

The old theories of infection and of acid dissolution of the bones, 

find no support in the work of recent years. Virchow believed that a 
hyperemia of the bone resulted in the acids of the blood dissolving the 
earthy salts. This process at that time was thought to be one of simple 
halisteresis. McCrudden has shown the fallacy of these views in his 
vork on bone analysis, showing that magnesium phosphate is increased 
in the bone of osteomalacia, and this being a more soluble salt than 
alcium. Recent workers in hunger osteomalacia have found a lowered 
arbon dioxid tension in the alveolar air, and believe that this enables 
he blood to take up lime salts from the bone. The serum calcium, 
owever, has not been found high except in the cases reported by 
scott.** 

Of the internal secretions, that of the ovary has received most atten- 

ion. Removal of the ovaries and also removal of the uterus were 
und to bring about the amelioration of the condition. McCrudden 
is reviewed the reports of these cures and finds that many were 
temporary benefit only; he believes that the prevention of further 
egnancies was the only factor in those showing improvement. Not 
uch evidence of thyroid disturbance has been advanced as a cause. 
ie bone changes following extirpation of the parathyroid have been 
mpared to those in osteomalacia. Likewise, removal of the supra- 
nals in goats was followed by similar bone changes, and the therapeu- 
use of epinephrin has been advocated by Bossi and Edelman. 

Dalyell and Chick,’* working with hunger osteomalacia in Vienna, 
perimented on the therapeutic effects of various fats, and concluded 
it the vitamin fat soluble (A) was the curative factor, cod liver oil 
ving the best results. Hume and Nirenstein,’® when plant oil failed, 
ought about cures in these patients with cod liver oil. 

In India, the disease seems to be quite prevalent. Scott investigated 

ivhty-one cases; one-third of these were Mohammendans living under 
the purdah custom. The remaining subjects were Hindus who do not 
ractice strict purdah. These were all in females. These women 
pend their lives in seclusion, seldom leaving their homes. [Early mar- 
riage and prolonged lactation were practiced, the average age of mar- 
riage being 13.2 years and the average nursing period being 2.4 years. 
\ll of these were possible etiologic factors. Observing the same type of 
cases, Hutchison and his associates regard the lack of exercise of prime 


13. Scott, A. C.: Indian J. M. Res. 4:140 and 169 (July) 1916, 
14. Dalyell, E. J., and Chick, H.: Lancet 2:842 (Oct. 22) 1921. 
15. Hume, E. M., and Nirenstein, E.: Lancet 2:849 (Oct. 22) 1921. 
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importance, and the lack of sunlight secondary. This is essentially 
the view of the Glasgow school in regard to the etiology of rickets. 
Almost from the time the disease was first recognized, there has been 


considerable discussion concerning its identity with rickets. Histologic 


studies in the early days were offered as evidence of the similarity of 


the two conditions, and today students of metabolism, principally the 
English workers, offer metabolic and roentgenographic evidence that 
the two diseases are identical. But there are many competent observers 
who contend for a separation of the two conditions. It would seem 
from the few cases observed in this country that the disease has certain 
clinical features, at least, that distinguish it from rickets. 

Cohnheim believed there was a difference between rickets and osteo- 
malacia. He described the process in rickets as one in which osteoid 
tissue, a soft organic substance that normally forms the framework 
of bone, but without the bone-earth that should be combined with it, is 
found at the junction of the epiphysis and diaphysis, as well as beneath 
the periosteum. The process in osteomalacia, he asserted, was a sub- 
stitution of osteoid tissue for true bone tissue and the areas involved 
were not at the epiphyseal ends or immediately beneath the periosteum, 
but in the interior of the fully formed bone in close proximity to the 
Haversian canals. This, we believe, is the accepted view at the present 
time. In short, rickets is a faulty deposition of mineral matter in 
young bone in areas that have not yet undergone ossification, 
osteomalacia is a substitution of organic matter for mineral matter 
mature bone. 

[f this explanation is correct, it follows that osteomalacia and ri 
ets differ in two important features, namely, the part of the b 
involved and the age incidence. Metabolism studies show that the 
conditions are alike, differing only in severity. 

Hutchison and Stapleton,’® in a lengthy review of the existing diffe: 
entiation of early rickets, late rickets and osteomalacia, state that ther: 
no justification for the separation, that the conditions are identical a 
represent rickets at different ages. Stapleton '’ later analyzed sever 
three cases of late rickets and osteomalacia occurring in Delhi. S| 
states that ‘“‘osteomalacia was diagnosed when there was pain in the 
lumbosacral region, of the spine and thighs, tenderness of the bones, 
difficulty in rising and walking and a waddling gait.”’ She believes that 
there is no sharp distinction clinically between late rickets and osteo- 
malacia, and finds intermediate stages showing characteristics of both. 
The difference in the symptoms appear to be due to conditions on the 
tissue depending on the age of the patient. 


16. Hutchison, H. S., and Stapleton, Grace: Brit. J. Child. Dis. 21:96 (April- 
June) 1924. 
17. Stapleton, Grace: Lancet 1:1119 (May 30) 1925. 
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American observers, however, do not see the type of rickets known 
as “late rickets,” or at least do not differentiate it from osteomalacia. 
Of late rickets, Holt and Howland ** in 1916, wrote, “It is very rare 
in this country. We have never seen a case.” Griffith’® says “the 
condition is rare, the final deformity very decided, and the instances of 
late rickets are properly classified as osteomalacia.” We are inclined to 
look on rickets as a self-limited disease, the active stage not extending 
beyond the second year of life, and the bony changes (unless very pro- 
nounced) largely disappearing in childhood. According to the British 
writers, early rickets is regarded as an “incomplete calcification and 
ossification of the bone commencing during the first four years of life, 
late rickets a similar process setting in for the first time after four 
years of age, and osteomalacia as a decalcification of the bones after the 
cessation of the period of growth, that is, after 18 to 20 years of age.” 

In our two patients there is no evidence of endocrine disturbance, 
and no reason to believe that dietary deficiency is responsible for the 


dition. The use of cod liver oil and a proper diet did not stop the 
ress, apparently, in one of our patients. In the other, the disease 
a‘ peared to be stationary, although fractures occur frequently, probably 
ause the architecture of the bone had been changed by repeated 
faulty union of older fractures. The influence of lack of exercise is 
di‘icult to estimate. The disease started early in both children, and they 
hae spent practically all their time in bed. It would seem that as the 
cc dition began in infancy, lack of exercise could hardly be looked on 
a: in important etiologic factor. It seems unlikely that lack of sunlight 
ai | fresh air are causative factors in these children. Both of our 
p: tients show rachitic changes, especially of the thorax and bosses. It 
wuld hardly be expected that they could escape rickets, owing to their 
poor nutritional state, and a life of confinement, due to their physical 
condition. 


— 


rhe history of repeated fractures in the mother of one patient 
(;. B.) is unusual. It is unlikely that she would have had six fractures 
ur'css there was some bone pathologic changes. We have found no case 
in ‘he literature in which heredity was a factor. 


SUMMARY 


l'wo cases of osteomalacia occurring in children are reported. 
Studies on the mineral metabolism indicate that there is a lowered reten- 
tion of calcium, magnesium and phosphorus. In one patient the calcium 
loss reached a negative balance. A brief review of the literature on the 
etiology of osteomalacia and its relation to rickets is presented. 





18. Holt, L. E., and Howland, J.: Diseases of Infancy and Childhood, New 
York, D. Appleton & Co., 1916. 

19. Griffith, J. P. C.: Diseases of Infants and Children, Philadelphia, W. B. 
Saunders Company, 1919. 














CHYLOTHORAX IN THE NEW-BORN INFANT 
REPORT OF A _ CASE * 


CHESTER A. STEWART, M.D. 
AND 
H. P. LINNER, M.D. 


MINNEAPOLIS 


Recently, a most unusual and at first perplexing intrathoracic condi- 
tion was discovered in a new-born infant, which we considered of suf 


ficient rarity and interest to justify reporting. 


REPORT OF CASE 


B., a boy, was born Oct. 2, 1924, weighing 3,250 Gm. The delivery was 
entirely normal and respiration started promptly and the baby appeared to be 
perfectly well until the fourth day after birth. At this time he suddenly became 
quite cyanotic and had great difficulty with respiration. One grain of caffein 
sodium benzoate was administered by hypodermic injection and oxygen inhala- 
tions were given, following which the condition of the baby distinctly improved. 
In addition, 30 cc. of citrated blood was injected subcutaneously. A short time 
later, an examination of the baby revealed that the right side of the thorax 
failed to expand on inspiration. The percussion note was dull over the entire 
right side of the chest, and the breath sounds in this area were barely audible. No 
rales were heard.. A diagnosis of hydrothorax was made, the etiology of which 
was perplexing, particularly since the baby had a normal rectal temperature (°%.6 
F.) and also since the onset of symptoms had occurred very suddenly. A roent- 
genogram of the chest was taken, which revealed an extensive accumulation of 
fluid in the right pleural sac. The chest was aspirated, and 110 cc. of fluid was 
removed, which resembled egg yolk in color. On examination, the aspirated fliid 
was found to be entirely devoid of cells, leukocytes and bacteria, and proved to 
be sterile on culture. Following the removal of this fluid, the difficulty in res- 
piration disappeared for a few hours. The following day, however, a recurreice 
of respiratory embarrassment necessitated aspiration again, and 150 cc. of yellowish 
fluid was removed, which microscopically resembled that removed the day previous. 
The fluid was stained with sudan III, and was found to contain innumerable iat 
droplets taking a bright red stain. In addition, a test for bile was negative. It 
now became evident that we were dealing with a case of chylothorax, due possi!)ly 
to rupture of the thoracic duct. The golden yellow color of the chylous fiuid 
apparently was derived from the pigment (lactochrome) present in the colostrum 
the baby obtained at the breast, although no attempt was made to identify this pig- 
ment aside from excluding the presence of bile in the intrathoracic fluid. 

The chest was aspirated the third time on October 11, and daily thereafter 
until October 22, on which date the baby died, weighing 2,955 Gm. On October 
11, nine days after birth, the aspirated fluid was distinctly less yellow than on 
previous dates, and became milky white the following day. At this time, when 
the baby was 10 days of age, 3 minims of sudan III were given with each 
feeding. The following five days 0.5, 1, 2, 2.5 and 3 cc. respectively, of this dye 


* Received for publication, Feb. 24, 1926. 

* From the Department of Pediatrics, University of Minnesota. 

*From a series of necropsies conducted for the children’s bureau in the 
Pathology Laboratory, under the supervision of Dr. F. L. Adair. 
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were given with the feedings, but at no time were we able to stain the fat droplets 
in the chylous fluid by the oral administration of this amount of sudan III. On 
October 15 (thirteenth day of life) one and one-half grain of sterile congo red was 
injected intraperitoneally, and two days later the fluid aspirated from the chest 
had acquired a salmon pink color. That this color was due to the presence of 
congo red was proved by chemical tests (addition of hydrochloric acid). Four 
days later the fluid became milk white again, and the presence of congo red could 
no longer be demonstrated. During the sixteen days of life following the onset 
of symptoms, a total of 1,155 cc. of fluid had been removed from the right 
thoracic cavity. An endeavor was made each time to remove only sufficient fluid 
to relieve the respiratory embarrassment, with the hope that leaving some fluid in 
he pleural sac would raise the pressure sufficiently in this space to prevent 
mechanically continued leakage from the thoracic duct. The possibility of surgical 
tervention was considered, but was abandoned. 





xtensive hydrothorax on right side, with displacement of mediastinum to thi 


Vecropsy—At necropsy, aside from the general emaciation, the pathologic 
findings were confined entirely to the thorax. The posterior mediastinum was 

placed toward the left. The right pleural sac was completely filled by a 
milky white fluid, which caused a general atelectasis of the right lung. After the 
complete removal of this fluid on exerting pressure on the stomach and other 
ibdominal viscera, it was possible to detect a slight seepage of chylous fluid from 
a point in the posterior mediastinum adjacent to its attachment to the diaphragm. 
\n unsuccessful attempt was made to dissect the thoracic duct; thus it was neces- 
sary to assume that the chylous fluid present in the pleural sac came either from 
the duct or from some large tributary to the duct, more probably from the 
former. 
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A survey of the literature reveals the fact that very few cases of 
chylothorax in young infants have been reported. Baldwin? collected 
forty-seven genuine and fifteen doubtful cases of chylothorax from the 
literature, the youngest being a patient aged 2 years. We have been 
able to find records of a total of three cases reported since 1902 in 
infants less than 1 year of age. Muttermilch* saw an infant, aged 
5 months, develop chylothorax subsequent to falling from bed. This 
infant apparently recovered. Jennings * saw the condition in an infant, 
aged 9 months. The youngest infant having chylothorax reported to 
date probably is that of Pisek.* At the age of 9 weeks this baby became 
ill, and in a few hours had difficult and rapid breathing accompanied 
by convulsions. In the course of five days, 9 ounces of milky fluid 
were removed from the right thoracic cavity. The baby was given 
7.5 Gm. of sudan III by mouth, following which the intrathoracic fluid 
acquired a pink stain. This infant apparently recovered. 

COMMENT 

The case of chylothorax reported in this paper apparently occur: 
in the youngest infant recorded to date. Among the observations 
particular interest in connection with this case was the presence o 
deep yellow color of the chylous fluid during the first few days of 
due to some pigment other than bile, most probably lactochrome deri 
from colostrum the baby obtained from the breast. This finding s 
gests that the pigment present in colostrum (lactochrome) is absot 
into the lymphatics from the intestinal tract, and enters the gen 
circulation of the infant during the first few days of life. It is possi 
therefore, that some cases of so-called icterus neonatorum may be du 


part at least to carotinemia, the pigment being derived from the c 


trum. The possibility of icterus neonatorum resulting from carotine: 
is reserved for a future publication. 
SUM MARY 

A fatal case of chylothorax in an infant, aged 4 days, due appare: 
to a rupture of the thoracic duct is reported. 

In the amounts given, the oral administration of sudan III failed to 
stain the fat droplets in the chylous fluid. 

The golden yellow color of the chylous fluid present the first iew 
days apparently was due to lactochrome (carotin, largely) derived from 
the colostrum the baby obtained at the breast. 

Following the injection of sterile congo red into the peritoneal cavity, 
the dye appeared in the chylous fluid in the pleural sac. 

1. Baldwin, F. A.: Appendix to Reference Handbook of Medical Science, 
1908, p. 463. 

2. Muttermilch: Ztschr. f. Klin. Med. 46:122, 1902. 

3. Jennings, C. G., and Rich, H. M.: Arch. Pediat. 25:195, 1908. 

4. Pisek, G. R.: Arch. Pediat. 34:929, 1917. 





RECURRENT VOMITING * 


HUGH JOSEPHS, M.D. 
BALTIMORE 


ETIOLOGY 


During the last thirty years, investigators have, at one period or 
another, announced the discovery of the cause of recurrent vomiting— 
uric acid diathesis, autointoxication, gastric neurosis, hysteria, chronic 
appendicitis, postural defect, eyestrain—to name a partial list; yet the 
real cause is still undiscovered. What is meant by recurrent vomiting ? 
if one should attempt to define it, the definition becomes a description 

the disease; if one should attempt to diagnose it, the diagnosis must 
lude all other causes of recurring attacks of vomiting. Scarcely 

ever can one say after a single examination, “This is recurrent vomiting, 
d nothing else.” Yet the picture of the disease with its constantly 
peated attacks is a definite one. 

In 1901, Marfan? described a series of cases, in which there were 
urring attacks of vomiting with the early appearance of acetone 
dies in the urine and expired air. These cases were identified with 
ilar cases described in this country under the name recurrent vomit- 
. or cyclic vomiting, so that the finding of acetone bodies in breath 
urine has come to occupy a position of importance in the diagnosis. 
fortunately, few patients are seen sufficiently early in the attack to 
w the finding of acetone bodies to be of great significance. More- 

febrile illnesses in children are often accompanied by an early 
retion of acetone bodies, and under such conditions it is hard to say 
ether one is dealing with an attack of recurrent vomiting which has 

n initiated by an acute infection, or merely with the onset of an 
te infection accompanied, as is so often the case, by vomiting. 

In 1914, Hilliger * studied a child who was subject to recurrent 
miting. He was able to reproduce the attacks by limitation of carbo- 
drate. The blood sugar concentration was determined during one of 

these artificial attacks, and it was found to be considerably reduced 
after twenty-four hours, while that of a norma! child remained constant. 
In 1921, Knoepfelmacher * repeated Hilliger’s experiments on two 
patients with recurrent vomiting. He confirmed the observation that 


* Received for publication, Jan. 8, 1926. 

*From the Harriet Lane Home for Invalid Children, and the Department 
of Pediatrics of the Johns Hopkins University. 

1. Marfan: Arch. de méd d. enf. 4:641, 1901. 

2. Hilliger: Jahrb. f. Kinderh. 80:1, 1914. 

3. Knoepfelmacher, W.: Monatschr. f. Kinderh. 21:241 (June) 1921. 
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limitation of carbohydrate would cause an attack of vomiting. He also 
found a considerable reduction in blood sugar concentration during one 
of the attacks, but a control determination in a normal child showed 
almost the same reduction of blood sugar concentration during the same 
period of time. Ross and I* again confirmed Hilliger’s observations, 
especially as regards the blood sugar in a similar case reported a year 
ago. The study of this case formed the starting point for the present 
investigation, which is an attempt to throw light on the etiology of 
recurrent vomiting, as well as to provide a relatively simple laboratory 
test for the condition. 
HYPOGLYCEMIA 

In establishing the hypoglycemic nature of recurrent vomiting, | 
shall first give the more or less direct evidence, that is, the figures 
obtained during attacks. Of the cases included here, a number have 
been reported elsewhere in a recent paper.’ It has seemed best, how- 
ever, to mention them again for the sake of completeness. 


TABLE 1.—Hypoglycemic Findings in Five Cases 


Blood Time Hours 
Sugar After After Norma!l* 
Age, During Onset of Last Ace Blood 
Name Years Color Attack Attack Meal tone Fever Sugar Remarks 
NH. 2 White 0.058 4 hours 12 } 0 0.100 Two attacks of vo g, 
one of convulsio: th- 
out vomiting; ra: re- 
covery after glu 
R. H. 2 White 0.060 days 0 0.096 Convulsions and it- 
ing: spontaneo re 
covery 
L. S 1, Negro 0.037 1 hour 14 0.102 Convulsions and t- 
ing; rapid re ry 
after giving glu 
Ss. I 7 White 0.065 18 hours 24 0.105 Convulsions and t 
ing 
8 0.077 2 hours 12 0 0.110 Vomiting only; rat re 
eovery after glu 
s.S 7 White 0.060 } days 0 ..... Vomiting only 
8 0.072 3 days 0 0.110 Vomiting only 
9 0.081 days 0 .... Vomiting only; s ta- 


neous recovery 


* Value obtained four hours after a meal following recovery from the attack. 


The figures are contained in table 1. A word or two of explanation 
is necessary. These studies are confined to children who have been 
admitted to the hospital, and the child who is subject to recurring vomit- 
ing attacks of not more than the ordinary severity is generally not 
brought to the hospital during an attack. It is practically only when 
such complications as convulsions or acidosis are present that I have been 
able to study the condition in its active stage. This statement will 
serve to explain the large percentage of cases with convulsions, as well 


4. Ross, S. G., and Josephs, Hugh: Am. J. Dis. Child. 28:447 (Oct.) 1924. 
5. Josephs, Hugh: Fasting as a Cause of Convulsions, Am. J. Dis. Child. 
31:169 (Feb.) 1926. 
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as the relatively small number of observations. Since two of the chil- 
dren fasted for three days during the attack before a blood sugar deter- 
mination was made, I ought to include, by way of control, figures from 
normal children who underwent a fast of this length of time. Such 
figures from control patients, five in number, may be found in the 
paper by Ross and myself on the metabolism of L. S., already alluded 
to. I shall merely state here that none of these five children had a 
blood sugar concentration of less than 0.070 per cent at any time during 
a fast of two weeks. I have, therefore, for purposes of diagnosis, 
considered a blood sugar concentration of less than 0.070 per cent as 
abnormally low. 

These five observations establish beyond question the fact that in 
some attacks of recurrent vomiting the blood sugar concentration is 
reduced to a greater extent than during a fast of the same length of 
time, but that is all they establish. I cannot say from my figures so 

that all the attacks in these children are associated with hypogly- 
cemia. Two children have been observed in more than one attack, as the 

ile shows. The figures will be discussed later. On the other hand, 

m data not included here, I can definitely say that a considerable 

sree of hypoglycemia can exist without the occurrence of any symp- 

m suggestive of recurrent vomiting, except for drowsiness and the 
yearance of acetone bodies in the breath and urine. 


FASTING 


It may be noted that in two of the cases the blood sugar concentra- 

n was considerably reduced after a fast of not more than sixteen to 
eighteen hours, and in a third after a fast of about twenty-four hours. 
‘| his rapid and excessive fall in blood sugar concentration at the onset 
©’ an attack suggested that, in children who were subject to recurrent 
\omiting, a short fast carried out in an interval between attacks might 
result in a greater reduction in blood sugar concentration than in normal 
children, 

This fast can be most easily accomplished between supper and 
breakfast. This is a normal fasting period, and little discomfort is 
caused by delaying breakfast and keeping the child in bed until 10 
o'clock in the morning. The procedure in this investigation was essen- 
tially as follows: The child was given a light supper at 5 p.m. Blood 
was obtained at 9 p.m. The next morning breakfast was delayed, and 
the child was kept in bed until after 10 a. m., when the second sample 
of blood was obtained. At the same time a liter of expired air was 
collected, to be bubbled immediately through Scott-Wilson reagent for 
determination of the acetone bodies. So far as could be ascertained, 
the children used for control were normal. Those who had fever or 
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who were more than 15 per cent underweight were not considered nor- 
mal for this purpose. In the case of those subject to recurrent vomiting, 
the test was carried on at a time when the child was not suffering from 
any infection, and at least a week after recovery from an attack, 
except in one or two instances in which the child had to leave the 
hospital before the expiration of a week. The blood samples for sugar 
determination were taken from the finger capillaries. In procuring them 
the prick was made deep enough to obtain a spontaneous flow. Blood 
obtained in this manner should have the same sugar content as arterial 
blood. In some instances, another sample was taken from an arm vein 


TABLE 2.—Results in Normal Children 


Blood Sugar Inorganic 
(Finger Capillaries) Phosphorus Ace- 
- A —— -—-- * — tone Diagnosis and 
Name Age Color 4Hrs. 16Hrs. 4 Hrs. 16 Hrs. Bodies Remarks 
W.R 1 yr. Negro 0.088 0.085 0 Normal 
18 mo. Negro 0.098 0.101 0 Normal 
J. M 17 mo. Negro 0.089 0.098 0 Normal 
M. F. 2 yr. Negro 0.091 0.091 0 Normal 
N 2 yr. White 0.098 0.086 ® Two weeks after operation 
oO. J 2 yr. Negro 0.092 0.091 4.; 3.7 0 Convalescent from pneum 
M. F. 2yr White 0.096 0.085 ® Convalescent from burn 
M. ©. 3 yr. Negro 0.096 0.098 ® Normal 
J. G. 3 yr. Negro 0.091 0.082 D1 1.5 0 Convalescent from pneun: 
D.N. 3 yr. White 0.005 0.081 Tr. Convalescent from a burn 
D. T. 4 yr White 0.111 0.111 - 0 Epilepsy 
S. 8. 4 yr. White 0.099 0.094 1.8 4.0 Tr. Convalescent from dysent 
A. B. 5 yr. Negro 0.112 0.101 4 4.1 0 ‘Tuberculosis (afebrile) 
J.MeD. 5yr. White 0.116 0.106 0 Epilepsy 
we 5 yr Negro 0.099 0.096 0 Normal 
L. J. 5 yr. Negro 0.101 0.101 0 Normal 
V 5 yr. White 0.108 0.095 Tr. Normal 
A.S 5 yr. Negro 0.099 0.100 4.4 4.3 0 Convalescent from empy: (5 
weeks) 
J. D. 6 yr. White 0.110 0.110 - 0 Normal 
H. CO. 6 yr. White 0.116 - -- 0 Normal 
dod. 6 yr. Negro 0.108 0.098 - 0 Normal 
Ww. B. 7 yr. White 0.108 0.102 3.8 3.3 0 Convalescent from rhe tie 
fever 
A. J. 8 yr. White 0.112 0.110 - 0 Normal 
Cc. Z. 8 yr. White 0.112 - 0 Normal 
R. ¥. 9 yr. White 0.101 0.004 - 0 Normal 
A. L. 9 yr. White 0.106 ® Normal 
M.W. 12 yr. Negro 0.107 0.098 - 0 Epileptic 
N.0. wWyr. White 0.120 0.120 - - 0 Epilepsy 
wW.w 27F. White 0.110 ~ 0 Normal 


for the estimation of inorganic phosphorus. The sugar was deter- 
mined by the Fitz modification of the Bang method. Inorganic phos- 
phorus in the serum was determined by the Briggs modification of the 
3ell-Doisy method. 
RESULTS 

The results in the case of normal children are contained in table 2. 
As can be seen from the table, the younger the child the lower is the 
blood sugar likely to be, but, on the other hand, age has apparently no 
influence on the rate at which the blood sugar concentration falls during 
the sixteen to eighteen hours of the fast. It may be readily seen that 
the sugar concentration of the blood is not reduced to any considerable 
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extent. The maximum difference between the two values at any time 
did not exceed 12 mg. per hundred cubic centimeters. The inorganic 
phosphorus fell to a slight extent. The number of determinations is 
hardly sufficient to allow any definite conclusions to be drawn in regard 
to the normal limits for the reduction of inorganic phosphorus. 


TABLE 3.—Results in Children Who Were Subject to Recurrent V omiting 











Percentage of 
Blood Sugar Inorganic Ace- 
(Finger Capillaries) Phosphorus tone 
c A ia ~—_——, Bodies, 
Name Age Color 4Hrs. 16Hrs. 4Hrs. 16 Hrs. 16 Hrs. Remarks 
L.S. Myr. Negro 0.100 0.076 a _ + History of recurring attacks 


of vomiting with convul- 
sions. Previously reported 

8.J.D. 18mo. White 0.110 06.081 — — Not Following an attack of con- 

done vulsions with coma, cured 

very rapidly by glucose. No 
vomiting. Test done three 
days after recovery 

RH. 2yr. White 0.006 0.079 4.2 3.3 + First attack. Vomiting three 

days with marked drowsi- 

ness and convulsions on 

third day. Test done two 

days after recovery. Previ- 

ously reported 

G. M. 2 yr. White 0.103 0.073 5.2 4.0 Tr. History of recurrent attacks 
of convulsions; occasional 
vomiting. Not observed in 
an attack. Previously re 
ported 

W.A. 26 yr. Negro 0.105 0.070 _ _ + First attack. Vomiting and 
convulsions with early excre- 
tion of acetone bodies. Test 
done one week after recov- 
ery. Previously reported 

B. G. 4 yr. White 0.002 0.074 os “+ Tr. First attack. Vomiting three 
days with drowsiness and 
some acidosis. Test done 
one week after recovery 

S. E. 7 yr. White 0.110 0.077 a _- + History of recurrent attacks 
of vomiting, two of them 
accompanied by convul- 
sions. Previously reported 

O. H. 7 yr. White 0.004 0.071 4.6 3.3 ++ History of recurrent vomiting 
with delirium and headache. 
Not observed in an attack 

A. U. 8 yr. White 0.110 0.086 as — + Subsequent operation followed 
by vomiting, hypoglycemia, 
and excessive output of ace- 
tone bodies 

A. W. 8 yr. White 0.111 0.081 _ as Tr. Preceding operation attended 
by an attack of vomiting 
lasting four days 





Table 3 contains the results in the cases of several children who 
were subject to recurrent vomiting. Several of these cases have been 
reported elsewhere recently.6 The histories on which the clinical diag- 
noses were based will be found at the end of the paper. In all these 
cases the concentration of blood sugar fell to a far greater extent than 
in the normal control patients (table 2) and, in addition, acetone was 
present in the expired air in nearly all after the sixteen or eighteen hours 
of fasting, while in one or two the amount was strikingly large. The 
inorganic phosphorus is also apparently reduced to a greater extent than 





6. Josephs, Hugh: Bull. Johns Hopkins Hosp. 37:376 (Dec.) 1925. (Also 
footnotes 4 and 5.) 
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the normal, but, again, the number of observations is not sufficient to 
establish this point beyond any doubt. 


COM MENT 


Before commenting on the results of the study, I must define what 
I mean by hypoglycemia. That a blood sugar of 0.06 per cent is abnor- 
mally low would be accepted by the most critical; that one of 0.09 per 
cent is to be considered within normal limits is likewise unquestionable. 
Between these limits there is a gap in which values may be normal or 
abnormal, depending on the conditions under which they exist. If a 
child’s habitual blood sugar is 0.100 per cent or higher, a blood sugar 
of 0.08 per cent may be abnormally low, but before one can make such 
an assertion, additional facts must be considered. In this child, 0.08 
per cent becomes a normal value after two or three days of fasting; it 
can hardly be considered so after less than twenty-four hours of fasting. 
It is evident, then, that before a blood sugar value can be considered as 
either normal or abnormal, several additional facts must be considered. 
The habitual blood sugar under standard conditions must be known in 
order to determine the amount of the reduction in blood sugar concen- 
tration. Then a sufficient number of normal children must be studied 
under as nearly as possible identical conditions to determine the normal 
limits of the reduction of blood sugar. 

It is going too far afield to enter into a critical discussion of the 
normal limits of the blood sugar concentration. It is enough that I 
define what I mean by hypoglycemia as I have used the term in this 
paper. The blood sugar concentration that obtains under standard 
conditions may be considered as a base line from which variations are 
measured and it is the extent of the variations with which I am con- 
cerned, not with the position of the base line. I may differ from 
others in what I consider “standard conditions,” and elsewhere in this 
paper I have defined “standard conditions,” namely, the child to be free 
of infection, the blood to be obtained four to five hours after a meal by 
pricking the finger, etc. 

PROBLEMS 


Several questions are suggested by these studies. The first that I 
will consider is of a clinical nature. With what proportion of the cases 
of recurrent vomiting is hypoglycemia associated? It is impossible to 
give a complete answer to such a question from the material at hand. 
The children who were taken into the hospital for study were carefully 
chosen on the basis of a typical history, or an observed attack such as 
to leave no doubt as to its nature, or the presence of convulsions during 
an attack, as described in a recent paper, or a definite period of fasting 
preceding the attack, or the history of postanesthetic acidosis. It so 
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happens that the children studied in more than one attack had some 
degree of hypoglycemia in all of them. S. E., in her first attack with 
convulsions, had a blood sugar concentration of 0.065 per cent; in a 
second attack without convulsions her blood sugar concentration was 
0.077 per cent—hypoglycemia only in the sense in which I have defined 
the term. S. S. in one attack had a blood sugar concentration of 0.060 
per cent, in the next attack 0.073 per cent, and in a third attack 0.081 
per cent. Both the later values might be considered nearly normal for the 
period of time the patient had been without food. Other children whose 
clinical histories have certainly been quite similar to those of recurrent 
vomiting have had no lowering of the blood sugar whatever, and some 
have even had considerable hyperglycemia. 

I cannot, therefore, say with certainty that hypoglycemia is the 
cause of recurrent vomiting in general. It is coincident with a consid- 
erable number of attacks, and children who give clinical histories of 
recurrent vomiting in certainly a large number of instances have some 
peculiarity of carbohydrate metabolism, as the result of which their 
blood sugar falls more rapidly than normal at the outset of a fast. 
That such hypoglycemia is responsible for some of the symptoms, such 
as drowsiness, acetone body excretion, and in severe cases convulsions, 
seems to be undoubted ; that it is responsible for the vomiting is by no 
means proved. 

A second question to be answered is: Why does the blood sugar 
fall more rapidly in children who are subject to recurrent vomiting 
than in normal children? There are certain theoretic points that offer 
an approach to the problem, and a consideration of them may bring 
us closer to a probable solution. For the explanation of the rapid fall 
in the blood sugar there are two possibilities. The first and less likely 
one is that the glycogen store is not sufficient to meet the ordinary 
needs of metabolism. This might easily be the case when the child is 
malnourished or suffering from a chronic infection, but a failure to 
store glycogen while in good health seems a rather remote possibility. 
There is, however, evidence of a more positive nature that failure to 
store glycogen is not the cause of the rapid fall of blood sugar. This 
evidence is found in the spontaneous recovery from the attacks of 
recurrent vomiting. Moreover, in the case of both L. S. and W. A. 
during the artificially caused hypoglycemia, continuance of the fast was 
accompanied by an increase in blood sugar concentration. In one 
subject, observed in the hospital, the blood sugar concentration was 
0.073 per cent on the second day of the attack, and acetone was present 
in the expired air; the next morning the blood sugar concentration had 
risen to 0.082 per cent and the acetone was present only in traces; all 
this change had taken place in spite of the fact that the child had not 
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had food between the two determinations. If one still should hold to 
the belief that lack of glycogen store is the cause of the fall in blood 
sugar, one is forced to the conclusion that glucose must be derived 
from other noncarbohydrate materials. The protein is a possible source, 
but a determination of the nitrogen of the urine in the case of L. S., 
and of W. A. failed to show a rise in its excretion during the rise in 
blood sugar. That there may be other sources of sugar is, of course, 
within the bounds of possibility but, if so, they still remain to be 
discovered. 

The second possible explanation for the fall in blood sugar is that 
the supply is temporarily unable to meet the demand ; and, a priori, this 
seems to be the more likely explanation. The supply of blood sugar is 
regulated by the forces that control the mobilization of glycogen; the 
demand is regulated by the rate of metabolism of carbohydrate. By 
“metabolism of carbohydrate’ I do not mean necessarily oxidation, 
but merely the chemical changes concerned in the removal of glucose 
from the blood stream whether such changes lead to eventual oxidation 
or not. Whether the fault is primarily a temporary failure to mobilize 
sufficient carbohydrate, or whether it is primarily an increase in the 
rate of metabolism it is not possible at present to say. If the latter, 
then one must either assume a carbohydrate metabolism continually 
above normal, or else that the rate rises on slight provocation and that 
the conditions of the test are sufficient to cause a rise. That might pos- 
sibly be so during the first night spent in a hospital, especially before an 
operation, but some of the tests were made on children who had been 
in the hospital a considerable length of time, and some on children 
who were too young to be apprehensive over their stay in the hospital 
to a sufficient degree to affect their metabolism. 

A third question of importance to be answered is, granted that 
there is a rapid fall in blood sugar in certain children at the onset of 
a fast, how will this fall be affected by infections, anesthesia, undue 
excitement, or any other condition that may initiate an attack of recur- 
rent vomiting? I have attempted to answer this question in regard to 
anesthesia in a recent article. In it I have brought forward evidence 
which shows that the rate of carbohydrate metabolism is temporarily 
increased following anesthesia in some and probably in all children, 
and that this increase is responsible for a reduction in blood sugar 
concentration which is greater than would normally occur for the 
same period of fasting. If such an increase in rate of oxidation of 
carbohydrate occurred in a child who could not mobilize his glycogen 
sufficiently rapidly, an excessive fall in blood sugar might easily take 
place. I must emphasize again here that I do not mean a complete 
failure to mobilize carbohydrate, but a failure to meet the immediate 
demands of metabolism. It could conceivably happen that the meta- 
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bolic rate might be increased so greatly that a normal child would be 
unable to meet the emergency. A. U. (reported in the paper on 
anesthesia) was apparently quite nearly enough normal to have avoided 
any attack of vomiting in the past, but her blood sugar dropped more 
rapidly than normal during the fast preliminary to anesthesia, as shown 
in table 3, and later her respiratory quotient showed a somewhat more 
prolonged rise than that of any other child studied. The result was 
an excessive drop in blood sugar, vomiting, drowsiness and a large out- 
put of the acetone bodies, 


FEVER STUDIES 


In the case of fever, my studies are at present incomplete. In pneu- 
monia there is a fall in blood sugar of greater extent than the normal 
during a sixteen hour fast, and it seems reasonable to suppose that 
there is also an increase in carbohydrate metabolism occurring with 
the increase in total metabolism that takes place during an acute infec- 
tion. Excessive exercise is among those conditions that increase 
metabolic rate, and in fact it has been shown that exhaustion, as in a 
marathon race, is capable of causing great reduction of blood sugar.’ 
It is not a far fetched supposition that, at the bottom of more than a 
few attacks of recurrent vomiting, is an afternoon of hard play in 
conjunction with a scanty lunch or a late supper. As a pure conjecture, 
I would place the emotional influences in the category of those conditions 
in which an increase in the rate of oxidation of carbohydrate is a 
factor in the initiation of an attack of recurrent vomiting. But is it 
primarily because these children have an unstable carbohydrate metabo- 
lism that is too easily increased, or is it primarily because they are 
unable to move their carbohydrate from relatively inaccessible stores? 
That is a question for which at present I have no answer. 


SUMMARY 


Some, and in all probability a large proportion, of the attacks of 
recurrent vomiting are characterized by hypoglycemia, which develops 
rapidly and in some instances may reach a considerable degree. The 
rapidity with which hypoglycemia develops at the beginning of a fast 
is made the basis of a test for recurrent vomiting which can readily be 
applied between attacks. The mechanism of the hypoglycemia is dis- 
cussed, as well as the part played by anesthesia, fever and other con- 
ditions, in initiating an attack of the disease. 


7. Levine, S. A.; Gordon, Burgess, and Derrick, C. L.: Some Changes in 
the Chemical Constituents of the Blood Following a Marathon Race, with Special 


Reference to the Development of Hypoglycemia, J. A. M. A. 82:1778 (May 31) 
1924. 
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CASE HISTORIES 


Case 1—S. J. D. was a girl, white, whose family and past history were 
negative. 





Present Illness—At 16 months of age the child had a short febrile illness at 
the onset of which she had a convulsion. She recovered quickly and remained 
entirely well for two months. On the evening of July 26, she seemed somewhat 
feverish and ate a scanty supper. At 9 p. m. she began to have generalized 
convulsions, which were repeated at frequent intervals until she was admitted 
to the hospital at 3 a. m., July 27. At that time she was practically in a state of 
coma, and was having almost continual convulsions. Two hundred cubic centi- 
meters of 5 per cent glucose were given intravenously. Shortly afterward the 
convulsions ceased, breathing became regular and at 8 a. m. the child was sitting 
up and playing normally. No blood sugar studies were made at the time, but the 
promptness of recovery following the administration of glucose was so striking 
as to leave little doubt that the convulsions were due to hypoglycemia. 

This case is not properly one of recurrent vomiting, since no vomiting occurred, 
but in a recent paper I have given reasons for considering convulsions of this 
nature to be closely allied to attacks of recurrent vomiting. 


Case 2.—B. G., a boy, white, had an unimportant family and past history. 

Present Illness—On March 31, 1925, at the age of 2 years and 10 months, the 
child seemed listless and did not eat well. The next day he began to vomit 
everything that was given, including water. The vomiting continued up to the 
time he was admitted to the hospital on April 3. At that time he was somewhat 
drowsy, and his slow deep respiration gave evidence of some degree of acidosis. 
He was given 5 per cent glucose by rectum and slowly improved, so that by the 
next day he was able to take fluids by mouth without vomiting. The blood sugar 
was not determined during the attack. 

The only element of doubt in this case is due to the fact that there was no 
history of recurrent attacks, although the attack itself was quite typical. 


Case 3—C. H. was a boy, white, whose family and past history were 
unimportant. 

Present Illness —Since the age of 2 years, the child had had attacks of severe 
headache, associated with vomiting and constipation lasting for about three days. 
During the attacks he vomited everything he took by mouth, and became at times 
drowsy and at other times delirious. The attacks commenced and ceased without 
warning, and it was impossible to determine any factor that was the immediate 
cause of the attacks. Between the attacks he was quite normal. At the time of 
writing, the boy was 8 years of age, and the attacks showed no sign of decreasing 
in frequency or severity. He was not observed in an attack. 

Case 4.—M. P., was a boy, white, whose family and past history were negative. 

Present Iliness—At 7 years of age the child began to have headaches accom- 
panied by vomiting, occurring every two or three months, and each attack lasting 
for two or three days. The attacks came on in the early morning without warn- 
ing, and between attacks the boy was well. The headaches were like those of 
migraine, being one sided, and sometimes accompanied by the appearance of 
colors or flashes of light. At the time that his blood sugar was determined and 
found to be reduced after fifteen hours of fasting, he was suffering from a 
headache which soon subsided spontaneously. The case is included here because 
it appears to be an instance, rare in the experience at this clinic, of the relation 
between recurrent vomiting and migraine that was emphasized by the older writers 
on the subject. 


Case 5.—A. W., white, had a negative family history. 
Two years previous to admission to the hospital the child underwent an 
operation, and following it vomited for three or four days. From the descrip- 














JOSEPHS—RECURRENT VOMITING 667 


tion given the attack was typical of the so-called “post-anesthetic acidosis,” a 
condition that is closely related to recurrent vomiting. The history was not 
otherwise that of recurrent vomiting. 


Case 6.—S. S., a girl, white, had an unimportant family and past history. 

Present Illness—The attacks of vomiting began when the child was about 6 
years old, and in the last three years she has had eight attacks. They are quite 
typical in their course. The exciting cause could not be determined in the major- 
ity of the attacks. During the course the child vomited everything, became quite 
drowsy, lost weight rapidly and excreted acetone bodies in amounts much in 
excess of the amounts excreted in starvation. In two attacks she had hyperpnea, 
and at both these times the carbon dioxid capacity of the serum was about 30 
per cent by volume. Her blood sugar concentration was determined late in three 
separate attacks, and it is of interest that as she grows older there is less reduc- 
tion in the blood sugar. 
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INFLUENCE OF ACIDIFIED MILK ON DUODENAL 
FUNCTION IN INFANTS* 


LLOYD ARNOLD, M.D. 


CHICAGO 


For the past seventy years,’ at least, some form of acidified milk 
has been used by pediatricians in feeding babies. There have been 
many explanations given for the beneficial results that have been 
obtained. Most of these explanations were based on some theory of 


influencing gastric function: 


1. That acidified milk acts by increasing the bactericidal properties 
of the gastric contents.” 

2. That it causes a greater secretion of gastric juice.* 

3. That it influences pancreatic function, and many other 


explanations. 


In 1875, Uffelmann* mentioned that the titrable acidity of infant’s 
stomach was much less than that of the adult, and was much lowered, or 
even absent, in babies with diarrhea. Allaria® was the first to deter- 
mine the hydrogen ion concentration of the gastric contents of infants. 
He records an average of py 5.3 for bottle fed babies. Davidsohn,‘ 
as well as Marriott and Davidson,® have investigated this question thor- 
oughly. They report a hydrogen ion concentration of py 3.75 in the 
gastric contents of normal breast fed infants, py 5.1 after cow’s milk 
feeding, and py 3.71 after whole lactic acid milk was fed. These 
workers report a decrease in acidity of the gastric contents of infants 
suffering from infectious and nutritional disorders. 

* Received for publication, Jan. 4, 1926. 

*From the Department of Bacteriology, Pathology and Preventive Medi- 
cine, Loyola University School of Medicine. 

* Read in abstract form before Central States Pediatric Society, Chicago, 
Nov. 6, 1925. 
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2. Leichtentritt, B.: Ueber Buttermilchwirkung, Jahrb. f. Kinderh. 94:119, 
1921. 

3. Dehnal, E.: Ueber die Wirkung der Buttermilch auf die Magensekretion, 
Monatschr. f. Kinderh. 27:58, 1924. 

4. Uffelmann, quoted by Davidsohn, H.: Beitrag zur Physiologie und 
Pathologie der Magenverdauung beim Saugling, Arch. f. Kinderh. 69:239 
(April) 1921. 

5. Allaria: Untersuchungen ueber Wasserstoff—Ionen—Konzentration im 
Sauglings Magen, Jahrb. f. Kinderh. 67:123, 1908. 
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Marriott in America and Mueller * in Germany have called attention 
to the part played by buffer substances in the food on the hydrogen ion 
concentration of the infants’ gastric contents. 

The gastric contents that pass into the duodenum are, under physio- 
logic conditions, acid in reaction. The secretions from the digestive 
glands that empty into the duodenum are alkaline in reaction. The 
external pancreatic secretion is the most alkaline of this group,*® ranging 
from py 7.17 to 8.85. The hepatic bile is more alkaline than the cystic 
bile, but neither is so alkaline as the pancreatic juice.® The secretions 
from the duodenal glands and the mucosa of the duodenum are slightly 
alkaline in reaction. The hydrogen ion concentration of the contents 
of the upper part of the small intestine, therefore, depends on the gas- 
tric, pancreatic, hepatic and intestinal secretions. The gastric secretions 
contain the acid radicals and the pancreatic juice is the main source of 
alkalis. 

McClendon and his co-workers *° have shown that the duodenum 
of infants, and the small intestine of puppies, dogs, cats, and suckling 
rabbits are acid in reaction. Moro and his co-workers ** have pointed 
out that the infant’s small intestine is acid in reaction from the duo- 
denum to the middle or lower part of the jejunum. The portion with 
the acid reaction is relatively free of bacteria, but when the alkaline 
reaction begins, the bacterial flora is considerably increased. 


INTESTINAL FUNCTION OF DOGS 


We have recently described an experimental method of studying 
some phases of the intestinal function of dogs.’* Briefly, the prepara- 
tion is as follows: By means of a ventral midline incision, a portion 
of the small intestine to be studied is attached to the intact anterior 
abdominal wall, lateral to the line of incision. In some cases several 
segments have been attached at various levels from the duodenum to the 
cecum. The incision is then closed and allowed to heal. We can then 
enter the segment with a needle, and aspirate material for bacteriologic 
and chemical study into a syringe. A refinement of technic has given 
us good preparations, the dogs were normal, and there was no evidence 


7. Mueller, F.: Ueber das Pufferungs Vermégen der Kuhmilch, Ztschr. f. 
Kinderh. 35:285 (June) 1923. 

8. Gyotoku, K.: Beitrage zur experimentellen Physiologie und Pathologie 
der Sekretion des Pancreas Saftes, Mitt. a. d. med. Fakult. d. k. Univ. zu Tokyo, 
30:409, 1923. 

9. Okada: On the Reaction of the Bile, J. Physiol. 50:114, 1915-1916. 

10. McClendon, J. F.; Bissell, F. S.; Lowe, E. R., and Meyer, P. F.: Hydro- 
gen Ion Concentration of Contents of Small Intestines, J. A. M. A. 75:1638 
(Dec. 11) 1920. 

11. Hahn, H.; Klocman, L., and Moro, E.: Experimentelle Untersuchungen 
zur endogenen Infektion des Duenndarms, Jahrib. f. Kinderh. 84:10, 1916. 

12. Arnold, Lloyd: J. Infect. Dis. $8:246 (March) 1926. 
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of abnormal function. The table gives the average bacterial flora and 
hydrogen ion concentration in the various levels of the intestinal tract 
of a normal young dog. 


Bacterial Flora and Hydrogen Ion Concentration of the Small Intestine (Post- 
Digestive) of Healthy Dogs 








Portion of Small Hydrogen Ion 
Intestine Bacterial Flora Concentration 
ES ee ee Few gram positive cocel.......cccccccccccccecces pu 5.2 to 6.9 
Jejunum, upper half....... BOW BEAM DOMGIVO COST. oo ccccvccvcccscsccccccss pu 5.5 to 6.5 
Jejunum, lower half....... Gram positive cocci, few gram positive and 
SE IUD BENE svcrcccecsaccceesessenss pu 6.0 to 7.0 
Ps ccedgcwkdiveukiaveevs Gee le Bw occ c260ceeencdncénsece pu 6.8 to 8.0 





Carlson,'® Salle,** and others have shown that a disturbance of the 
heat regulatory mechanism of the body is accompanied by a depression 
of gastric secretory function. These workers used dogs in which the 
Pawlow pouch operation had been performed and elevated the animal’s 
temperature by increasing the external temperature and by injection of 
foreign proteins. Where fever is present, there is a depression of 
gastric secretion. This has been found by all investigators in this field. 
Moro?® found a pure culture of B. coli in the duodenum of infants 
with dyspepsia with fever, regardless of the character of the bacteria 
in the feces. Many observers have substantiated this observation. 


METHOD 


We have caused an elevation in the body temperature of dogs with a 
ventral fixation of the duodenum. This has been done by the subcuta- 
neous injection of either typhoid, coli, or staphylococcus vaccines, and 
also by confinement within a warm room. In every instance we have 
found that the bacterial flora of the duodenum changed to the character- 
istic type found normally in the ileum, a rich flora with B. coli— 
aerogenes group predominating. The hydrogen ion concentration 
changed to near neutrality (py 6.8 to 7.4). This usually occurred from 
one to two hours before the B. coli appeared in the duodenum, but we 
found this time factor variable with the same dog at different times, 
and with different dogs at the same time—after meals, etc. This change 
in reaction must be due to depressed gastric secretion. Gyotoku ® has 
shown that the pancreatic juice does not change appreciably in amount 


13. Meyer, J.: Cohen, S. J., and Carlson, A. J.: Contributions to the Physiol- 
ogy of the Stomach, Gastric Secretion During Fever, Arch. Int. Med. 21:354 
(March) 1918. 

14. Salle, V.: Die Einwirkung hoher Aussenlufttemperaturen auf die Sekre- 
torische Taetigkeit des Magens, Jahrb. f. Kinderh. 74:697, 1911. 

15. Moro, E.: Bemerkungen zur Lehre von der Sauglings Ernaehrung, Die 
Endogene Infektions des Diinndarms, Jahrb. f. Kinderh. 84:1, 1916. 
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or constituents as a result of a disturbance of the heat regulatory 
mechanism in dogs. 

We injected alkaline buffered phosphate solutions directly into the 
duodenum.** This is followed by a leukocytosis that appears in from 
twenty to thirty minutes and lasts from three to six hours. There is 
an increase of two or three times the normal number of leukocytes in 
the peripheral circulation. Between one and two hours after the alka- 
line buffer is injected into the duodenum, the flora is the same type as 
found in the ileum or cecum. These results have been obtained repeat- 
edly on several dogs. In fact, we have never been able to produce a 
neutral or alkaline reaction in the duodenum or upper jejunum of the 
dog without causing a change in the flora. The temperature is variable ; 
some dogs show an elevation of 1 or 2 F.; others have a normal 
temperature. 

The normal regulatory mechanism for the control of the bacterial 
flora within the lumen of the duodenum and upper half of the jejunum 
of the dog does not function in an alkaline environment. Experimen- 
tally, we can change the normal acid reaction (fy 5.0 to 6.0, average 
pu 5.5) to an alkaline or neutral reaction by elevation of the tempera- 
ture of the animal. 

Zahn ** found that the secretory activity of the stomach was not 
changed in the normal dog with a duodenal fistula by feeding butter- 
milk. He records that a dog with fever had a lowered hydrochloric 
acid secretion and a rapid emptying time when cow’s milk was fed, but 
the buttermilk was retained for the normal length of time. He attrib- 
utes this to the acid content of the milk. Schiff and Gottstein,’’ work- 
ing with a normal dog with a duodenal fistula, found that the hydrogen 
ion concentration of the duodenal contents was the same after cow’s 
milk (py 6.59) and acid milk (py 3.46) were fed. In other words, the 
acidity of the diet did not affect the normal hydrogen ion concentration 
(Pu 5.46 to 6.25) of the duodenum. 

We have mentioned elsewhere ** the difficulties encountered in work- 
ing on dogs with a duodenal fistula. These dogs are never normal, 
usually there is an elevation of temperature and we have always found 
leukocytosis present. We attribute these evidences of abnormal physi- 
ology to dehydration and digestion or autolysis of the areas of tissue 
in contact with the fistulous opening. Chart 1 shows a graph of the 
hydrogen ion concentration of material obtained from a duodenal fistula 
(third part of the duodenum). At the time of the experiment, this dog 


‘ 16. Zahn, K. A.: Ernahrungversuche am Fistelhund, Jahrb. f. Kinderh. 96: 
259, 1921. 

17. Schiff, E., and Gottstein, W.: Wie verhalt sich die Aziditat des Duo- 
denalinhalt bei Verabreitung von sauren Milchmischungen ? Jahrb. f. Kinderh. 
107:99, 1925. 
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Chart 1—Hydrogen ion concentration of material obtained from duodenal 
fistula of normal dog after feeding. Straight line, whole cow’s milk (pu 644); 
broken line, lactic acid milk (pa 5.0). 
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Chart 2—Hydrogen ion concentration of material obtained from duodenal 
fistula of dog, with elevation of temperature (102.8 F.) after feeding. Straight 
line, whole milk (pu 6.4) ; broken line, lactic acid milk (pa 5.0). 
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had a normal temperature (101.3 F.), but the leukocyte count was 
20,500. Whole cow’s milk and lactic acid whole cow’s milk were fed. 
These dogs are always so dehydrated that it is unnecessary to use a 
stomach tube to induce them to take fluids. The first material noticed 
in the container was twenty minutes after the meal ; the last material, of 
opaque milky color, appeared one hundred and twenty minutes after 
the meal. The graph shows little difference between the hydrogen ion 
concentration of the duodenal contents of whole cow’s milk and lactic 
acid milk. This supports Schiff and Gottstein’s observation. Chart 2 
is the same experiment, in graph form, six hours after the injection of 
a bouillon cultured with staphylococcus vaccine. The temperature was 
elevated and the leukocyte count was 31,200. The whole milk had a 
hydrogen ion concentration of py 6.4. The duodenal contents were pu 
6.5. The stomach started emptying in five minutes and was completely 
empty in fifteen minutes. The lactic acid milk had a hydrogen ion 
concentration of py 5.0. The duodenal contents had a normal reaction 
(pu 5.5) from the beginning of the emptying of the stomach (five min- 
utes after feeding) until ten minutes before the last trace of milky 
colored material appeared in the duodenum. This was forty minutes 
after feeding. The duodenal reaction rapidly became neutral after the 
lactic acid milk was passed out of the stomach. This is a partial sub- 
stantiation of Zahn’s work. But the dog with a duodenal fistula is 
pathologic and not physiologic. Results are always variable, and to draw 
analogies from such preparations is a dangerous procedure. Demuth,** 
for instance, made 176 fluoroscopic examinations on fifty-two babies, 
and could not demonstrate a great difference between cow’s milk mix- 
tures and sour milk mixtures on the emptying time of the stomach. 


HYDROCHLORIC ACID SECRETION 


The physiologic mechanism of hydrochloric acid secretion in the 
stomach is too complicated, and is dependent on too many factors to 
expect that there would be a gradual diminution curve that would cor- 
respond to a temperature elevation curve. There are great variations of 
hydrochloric acid secretion within the physiologic range. The baby’s 
nourishment is derived from aqueous solutions and suspensions of food 
materials. On mother’s milk the gastric contents is saturated to the 
full buffer capacity (pu 3.5). On whole cow’s milk all of the buffers 
are not saturated (py 5.0). The material passing into the duodenum 
from the stomach is different under the two conditions. The same 
decrease in the hydrochloric acid on feedings with mother’s milk would 
not be so liable to allow unbuffered material to enter the duodenum as 
would be the case with feedings of cow’s milk. 





18. Demuth, F.: Magenfunktions Priifungen beim Kranken Siuglings, 
Monatschr. f. Kinderh. 24:418 (Jan.-Feb.) 1923. 
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The only source of acid radicals in the upper part of the small 
intestine comes from the stomach. This is not in the form of free 
hydrochloric acid, but of hydrogen ions bound onto buffers in the 
gastric contents. The alkaline hepatic, pancreatic, and intestinal juices 
mixing with this acid buffered gastric contents constitutes the contents 
of the duodenum and jejunum. The maintenance of a slightly acid 
reaction (from py 5.0 to 6.0) is dependent for the most part on gastric 
secretion. 

In case of an elevation of temperature in a baby who is bottle fed, it 
would be logical to expect a decrease in hydrochloric acid secretion in 
the stomach, and it would be advisable to decrease the buffers in the 
milk to compensate for the lack of acid. This would allow gastric 
contents to be maintained at a reaction nearer normal, and would not 
allow unbuffered or almost neutral material to be passed into the duo- 
denum. This should decrease the incidence of nutritional disorders 
following fever conditions. Dr. R. A. Black has been using this as a 
preventive for about eighteen months. His results so far are encour- 
aging. While this work has been in progress, Ylppo *® in Sweden and 
Demuth *° in Germany have reported the use of the same process, with 
excellent results. 

COMMENT 


The use of buttermilk, lactic acid milk, protein milk and such 
mixtures, influence duodenal function more than they do gastric func- 
tion. We do not yet know the amount of actual hydrolysis of protein 
due to peptic activity in the infant’s stomach. The evidence at present 
available substantiates our conception of gastric function in the baby 
as being an important chemical mechanism, as it maintains a constant 
duodenal and jejunal reaction that allows the physiologic process of 
control of the bacterial flora of this region of the intestinal tract. 

So far as we now know, this upper part of the small intestine is 
almost free of bacteria, and when a rich bacterial flora is present the 
reaction is neutral or alkaline. This is dependent on a depressed gastric 
secretion, or, a better way of putting it, dependent on the entrance into 
the duodenum of material that does not contain enough acid radicals to 
maintain the proper hydrogen ion concentration in the presence of the 
alkaline secretions entering the lumen of the intestinal tract. This 
brings about the nutritional disturbances, Moro’s endogenous infec- 
tions, etc.”! 


19. Ylpp6, A.: Ueber den Einfluss Mechanischen und infektidsen Fiebers 
auf die Aciditat des Mageninhalt bei Sauglingen, Acta Pediat. 3:213, 1924. 

20. Demuth, F.: Salzsaure Prophylate und Therapie der Diirchfalle bei 
Fieberhaften Erkrankungen der Sauglinge, Klin. Wehnschr. $:985 (May 27) 
1924. 

21. Davison, W. C.: The Bacteriology of Diarrhea in Infants, South. M. J. 
17:552 (Aug.) 1924. 
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It is well known that calcium salts can stay in solution in an 
acid medium only. There is no evidence available showing that calcium 
is absorbed from the stomach. Its absorption, then, depends on 
duodenal reaction; if it is normal, gastric function is normal. The 
whole question of infant tetany, rickets, and other such problems, can 
be reviewed from a different angle.** 


23. Gamble, J. L., and Ross, G. S.: The Effect of Ingestion of Hydrochloric 
Acid Producing Substances on the Acid-Base Metabolism of an Infant and the 
Probable Manner of Their Action in Treatment of Tetany, Am. J. Dis. Child. 
25:470 (June) 1923. Steinbach, H.; Hart, E. B.; Sell, M. T., and Jones, J. H.: 
The Availability of Calcium Salts, J. Biol. Chem. 86:375 (June) 1923. Babbott, 
F. L.; Johnston, J. A., and Haskins, C. H.: Gastric Acidity in Infantile 
Tetany, Am. J. Dis. Child. 26:486 (Nov.) 1923. 














GOITER IN CHILDREN IN NEW YORK CITY 


THYROID SURVEY OF 11,084 SCHOOL GIRLS AND 
783 SCHOOL BOYS* 


FRANCES COHEN, M.D. 
NEW YORK 


During the past two decades, iodine in its relation to the thyroid 
gland and to the prevention and cure of goiter has been a subject of 
renewed interest and investigation. The work, especially that of 
Marine and his associates,' has demonstrated that simple goiter can be 
prevented, and has stimulated the undertaking of thyroid surveys in 
many parts of the world. 


GENERAL OBSERVATIONS 


Marine? states that goiter is a term used to describe all thyroid 
enlargements in animals as well as in man. Although the ultimate cause 
of thyroid enlargement is still unknown, it is immediately dependent on 
a relative or absolute deficiency of iodine in the thyroid gland—iodine 
hunger. This hunger exists if the iodine content of the thyroid gland 
falls below one-tenth of 1 per cent (0.1 per cent),® and is made evident 
by the symptom of a slight compensatory swelling or hyperplasia of the 
gland, to which the term simple colloid goiter has been applied. Simple 
goiter includes all those enlargements formerly grouped as endemic, 
epidemic, sporadic and physiologic.” 

The main sources of iodine in nature are milk, cereals, leafy vege- 
tables, some fruits, and water derived from nongoitrous regions. Sea 
salt, seaweed, sea foods and sea water are especially rich in iodine. The 
air near the sea coast also supplies a small amount. As a result of the 
studies of McClendon and Hathaway,* we know that in nongoitrous 
regions, such as the coast of New England or California, the iodine 
content of the food may be 100 per cent higher than that in goitrous 
regions. 

Goiter is associated with districts of glacial formation in contradis- 
tinction to districts of nonglacial formation. Districts of glacial forma- 
* Received for publication, Jan. 6, 1926. 

1. Marine, Lenhart, Kimball and Rogoff: The Prevention of Simple Goiter, 
Bull. 26, Western Reserve University, July, 1923. 

2. Marine, David, and Kimball, O. P.: The Prevention of Simple Goiter in 
Man, J. Lab. & Clin. Med. 3:40-48 (Oct.) 1917. 

3. McClendon, J. F., and Williams, Agnes: Simple Goiter as a Result of 
Iodine Deficiency, J. A. M. A. 80:600 (March 3) 1923. 

4. McClendon, J. F., and Hathaway, J. C.: Inverse Relation Between Iodine 
in Food and Drink and Goiter, Simple and Exophthalmic, J. A. M. A. 82:1668 
(May 24) 1924. 
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tion contain less iodine in the soil and in the water supply than do 
districts of nonglacial formation, because the soluble sodium salts of 
iodine have been removed by the melting ice.® 

The goitrous area in the United States is that part of the country 
which was covered by the three great ice sheets, the lower border of 
which extended from the eastern part of New York State, south below 
Cincinnati and nearly to the Pacific coast.* 

The relative infrequency of simple goiter along sea coasts and its 
mild type when present, is mentioned in most treatises on the subject. 
It is especially brought out in “Defects Found in Drafted Men,” United 
States War Department, 1920, p. 323, in which the ratio stands as 1.02 
to 17.55, when sea coast dwellers are compared to dwellers in mountain 
regions. 

GOITER SURVEYS 


Following the suggestion of Dr. Marine that it was necessary to 
ascertain the incidence of goiter in representative units of the population 
in various parts of the United States, numerous surveys have been made 
in widely separated districts here and abroad, especially in goitrous 
regions. The findings of a few of the more important of these surveys 
are indicated in table 1. 

It is now generally accepted that the incidence of goiter increases in a 
district of glacial formation from the periphery of the district toward its 
center because the iodine supply in the soil is less in the center than at 
the periphery.° Hence the incidence of goiter is less in Cincinnati near 
the southern margin of the glacial formation (32 per cent) than it is in 
Michigan (47.2 per cent), the center of the glacial region. 


ETIOLOGY OF SIMPLE GOITER 


Simple goiter is especially apt to occur at three periods of life, 
namely, (1) fetal life, (2) puberty and (3) during pregnancy. Marine 
states that “Thyroid hyperplasia, goiter, is a compensatory reaction 
arising in the course of a metabolic disturbance and immediately 
dependent on a relative or absolute deficiency of iodine.” This deficiency 
may be brought about in the following ways: 7 

1. The actual intake of iodine may be below the normal amount 
needed to meet the ordinary demands of thyroid activity at any time of 
life—to say nothing of the additional demands made at the time of 
puberty, pregnancy or by infections or other morbid states. 


5. Hayhurst, Emery: Simple Goiter—An Iodine Starvation Disease, Ohio 
Conference on Water Purification, Third Annual Report, pp. 76-82, State Dept. 
Health, Nov. 21-24, 1923. 

6. McGarrison, Robert: The Thyroid Gland in Health and Disease, London, 
Balliére, Tindall, Cox, 1917. 

7. Marine, David, and Kimball, O. P.: The Prevention of Simple Goiter in 
Man, J. A. M. A. 77:1068-1070 (Oct. 1) 1921. 
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It is this condition which prevails among the inhabitants in so-called 
endemic goitrous centers, marked glacial districts, and explains why a 
large proportion of men and women, boys and girls of all ages have 
thyroid disturbances, ranging from mild to very severe types, including 
cretinism and congenital goiter. The animals are also goitrous. 

2. The actual intake of iodine may be the normal amount needed to 
meet the ordinary demands of life of the great majority of people, but 
not enough in given persons to enable their thyroid glands to respond 
to the additional physiologic demands of puberty or of pregnancy, or 
to the pathologic demands made by infections, intoxications or anemias, 
or by injury to the sex glands or the suprarenal cortex. In addition, the 
metabolism of a diet rich in fat and proteids, by throwing additional work 
on the thyroid may produce a relative insufficiency of iodine. These are 
the conditions which largely explain the occurrence of sporadic cases 
of goiter in nongoitrous regions, rich in iodine.® 

3. The actual intake of iodine is the normal amount needed, but the 
supply to the thyroid gland is diverted by certain factors, such as intes- 
tinal Metazoa, amebae and tapeworms. 


COMPARATIVE INCIDENCE OF THYROID ENLARGEMENT IN 
MEN AND WOMEN 


Thyroid enlargements occur about three times more frequently in 
women than in men, but the ratio is a constantly varying one. As the 
center of a goitrous region is approached, the ratio becomes more nearly 
equal, due mainly to fetal involvement. In certain goiter centers in 
Switzerland, the ratio is 1.6 women to 1 man, and in the Himalayas it is 
1 to 1.6 Therefore, the incidence of goiter in men and boys is an impor- 
tant index of the degree to which a definite region is goitrous. 


THE NORMAL THYROID—CAN IT BE PALPATED? 


There is no hard and fast division between the size of the normal 
and of the goitrous thyroid. Hunziker ® states “that the size of the 
normal thyroid is not known, and for that reason no one can state 
where the normal thyroid gland stops and goiter begins. Even when 
the normal adult size is theoretically established, the normal adult sizes 

8. Foreign Letter: Present Status of the Problem of Endemic Goiter, J. A. 
M. A. 84:997 (March 28) 1925. 

“Simple goiter must be sharply distinguished from exophthalmic goiter. So far 
as is known, there is no necessary association or etiologic relationship between the 
two conditions” (Marine and Kimball). Prof. F. de Quervain of the University 
of Berne states: “It is just in those countries which are free from goiter that the 
worst cases of exophthalmic goiter are found.” 

9. Hunziker, Heinrich: Die Prophylaxe der Grossen Schilddriise Ein Stuck 
Vergluchende Klimatologie der Schweiz und Ein Leitfaden fiir Systematische 
Naturwissen—Schaftliche Forshungen, Leipsic, 1924. 
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at different ages and in various parts of the world are not known.” 
Hertzler *® says that ordinarily in average necks the normal thyroid 
gland is just palpable to experienced hands. Cabot ™ maintains that 
the normal thyroid can rarely be felt. The normal thyroid gland is 
larger in girls than in boys. 

It is clear from what has been said that the standard adopted in a 
thyroid survey is an arbitrary one, and that the unit of measure, so to 
speak, has not been accurately established. This suggests to me that in 
surveys in which precise standards have been used, there may be a large 
group of glands reported as slightly enlarged, and not visibly enlarged, 
that constitute a borderline, preclinical group, so to speak, which pos- 
sibly may fall within the limits of normality when more scientific and 
accurate standards have been established through a greater knowledge 
of the life history of the gland in the sexes at different ages, and in 
different races, peoples and climates. 

The Michigan survey, for example, has taken account of this diffi- 
culty, and in its report classifies none but visibly enlarged glands as 
enlarged thyroids. In spite of eliminating the doubtful group, the 
Michigan survey shows an incidence of 53.8 per cent of enlarged thyroids 
in girls. 

THYROID INVESTIGATIONS IN NEW YORK CITY 
PRIOR TO 1924 

New York City is at the very margin of the ice sheet, the glaciated 
area, but because of its location on the sea coast, it has a good supply 
of iodine in the air and in the available sea food, and therefore one 
would not expect to find a high incidence of goiter. Its water supply 
is classed by J. F. McClendon as rich in iodine—the Catskill supply 
containing 110 parts of iodine per hundred billion parts of water; 
the Croton supply, 130 parts and the Long Island supply 250 parts. 

Contrast these figures with those which obtain in endemic goitrous 
centers: Marquette, Michigan, 2; Mt. Clemens, 7.6; Portland, Oregon, 
10; Chicago 12, and Columbus, Ohio, 21 parts of iodine per hundred 
billion parts of water.* 

In spite of the fact that one would not expect to find a considerable 
incidence of goiter in New York City, in 1917, the New York City 
Department of Health made a survey of the thyroid condition of about 
3,000 girls in the Washington Irving High School, and each year for 
the last four years a survey has been made. From 3 to 4 per cent 
were found to have some degree of enlargement of the gland. The 
standards used were liberal. 

Again, in 1922, the Board of Health examined 5,000 children in its 
mercantile offices and found twenty boys and sixty-four girls ranging 


10. Hertzler, Arthur E.: Diseases of the Thyroid Gland, St. Louis, C. V. 
Mosby Co., 1922. 
11. Cabot, R. C.: Physical Diagnosis, 1923, p. 34. 
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between 14 and 16 years of age presenting some degree of thyroid 
enlargement. 

Dr. Joseph C. Horan, Chief Medical Examiner of the Metropolitan 
Life Insurance Company, has made a very careful study of the thyroid 
condition of 7,500 of the women employees mainly between the ages 
of 20 and 30 years. The standards used in the survey were very precise. 
The study shows an incidence of less than 3 per cent of enlarged thyroids 


in this older age group. 


THYROID SURVEY OF 11,084 SCHOOL GIRLS AND 783 SCHOOL 
BOYS IN NEW YORK CITY 

Another thyroid survey of school girls in New York City was made 
during April and May, 1924, by the Department of Physical Training 
and Educational Hygiene, Board of Education, New York City. Later, 
in 1924, a supplementary survey of 783 school boys in Manhattan was 
made by me. 

The purpose of the study undertaken by the Department was to 
determine the incidence of goiter in school girls of New York City, the 
type of goiter, whether mild or severe, and to make appropriate recom- 
mendations, if necessary, for its control and treatment.” 

At a conference, preliminary to starting the thyroid survey, the 
technic of the examinations and the diagnosis were standardized. 

It was decided to adopt Dr. Marine’s classification and methods, with 
slight modification, and the thyroid glands in this survey were examined 
from the standpoint of normal, slight, moderate and marked enlarge- 
ments.? The pupils were also examined for gross signs of exophthalmic 
goiter. No observations were made to discover persistent thyroglossal 
stalks, nor to examine tonsils or teeth for infection. An effort was 
made to correlate the activity of the menstrual cycle and the establish- 
ment of the menstrual function with the condition of the thyroid gland. 

An effort was also made to correlate the number of years of residence 
of the girl in New York City or in other places, and the birthplace of 
the mother, with the thyroid condition. This table, however, is omitted 
in this study because it does not include the correlation of age, an 
important factor in the incidence of thyroid enlargements. A study of 
the thyroid condition of negro girls was also attempted for comparison 
with white girls. 

Chart 1 shows the form that was used for recording the findings of 
this study. 

Under normal are included all glands (a) which are not visible 
as a bulging of the skin across the trachea, (b) which have on palpation 


12. The examination of the girls as reviewed in this paper was carried out by 
Dr. I. H. Goldberger in the Bronx, and by me in Manhattan. I later examined 
the group of 783 Manhattan boys. 
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a barely detectable band of thyroid tissue across the trachea (the thyroid 
isthmus) and (c) lobes either not palpable or barely palpable. 

Those with enlarged thyroids have been divided into three arbitrary 
groups: (1) slight, (2) moderate and (3) marked enlargements. 

1. Slight: Under slight have been grouped those subjects with 
(a) visible bulging of the skin over the thyroid isthmus (not due to 
fat deposit), (b) a widened or thickened isthmus band or mass on 
palpation and (c) readily palpable lobes. 


No.1 15M 3-24 Thd 


BOARD OF EDUCATION OF THE CITY OF NEW YORK 
DEPARTMENT OF PHYSICAL TRAINING AND EDUCATIONAL HYGIENE 






































Grades Dates 
PS. Bor. 
Name Race City State 
Child 
Age Birthplace of Father 
Mother 
Years in 
N. Y. City Pusvises Stat 

















0 Normal 2 Moderate Tract 
1 3 Marked Rec. Illness 


Tremor 


M. 


Chart 1—The conditions under which the survey was carried on in Manhattan 
rendered it impossible to interpret correctly the significance of tremor, mottling, 
etc. Hence the recording of these symptoms in the Manhattan group were dis- 
continued early in the study. 


2. Moderate: Under moderate enlargements have been grouped 
those with “gross deformity,” as shown by lateral buiging of the neck 
and by marked bulging of the skin anteriorly, from the enlarged isthmus. 

3. Marked: Under marked enlargements are grouped those with 
still greater deformity. In the Manhattan group there was no case of 
excessively marked deformity. 

The method of examination was to inspect the pupil in a good light; 
to follow the inspection by palpation of the isthmus and the lobes and 
to palpate again, in all doubtful cases, as the pupil swallowed. 

The standard for normal adopted in this survey, which is 
Dr. Marine’s standard, is a much more precise standard so far as I 
know, than that adopted in many thyroid surveys. In the Michigan 
survey, all subjects, boys and girls, who did not present visible thyroids 
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were placed in the normal group. The Swiss goiter commission also 
apparently uses a less precise standard. Hence it is possible for the 
findings in this survey to be only approximately compared with the 
findings in other surveys, in which more liberal standards were 
employed. 

COMMENT 


A total of 11,084 girls were examined, 6,225 in Manhattan, 4,654 in 
the Bronx and 205 pupils from miscellaneous high schools. Of these, 
9,978 belonged to the white race and 1,106 to the negro race. The total 
group was thought to be a representative cross section of the population. 

The survey included an attempt to compare the thyroid condition 
in the white and in the negro race. 


TABLE 2.—Condition of Thyroid (White Race) Girls 





Number Per Cent 
Examined : - oa eee eee 9,978 100 
TNO Wiis0s cone Pe , : Stated 7,955 79.72 
Group 1—Slight... - vere cemace ae 1,717 17.21 
Group 2—Moderate..... peiadate-s ; intorel 254 2.55 
Group 3—Marked........ ast sides esstarece 52 0.52 
Groups 1, 2, 3—Total enlargements 2,023 20.28 








the colored Manhattan group and by 


~ 


This study was made only i 
the same investigator who examined the white Manhattan group. Hence 
the incidence of thyroid enlargements among the Manhattan group of 
negro girls was only compared with the incidence of thyroid enlarge- 
ments found among the Manhattan group of white girls. 


TABLE 3.—Condition of Thyroid in the White and in the Negro Race (Manhattan) 











(Girls) 
White Negro 
———— Aa —_~ 
Number Per Cent Number Per Cent 
Total examined (Manhattan coheed a 5,119 100 1,106 100 
INES Dikinndstenvnncicss ‘ ae ae 4,305 84.1 956 86.4 
Group 1—Slightly enlarged. a ; : 690 13.5 129 11.57 
Group 2—Moderately enlarged............ ; 108 2.0 17 1.54 
Group 3—Markedly enlarged.................. 21 0.4 4 0.36 
Groups 1, 2, 3—Total enlargements.. ; ; 814 15.9 150 13.5 








There seems to be no significant difference in the incidence (2.4 per 
cent) of thyroid enlargements between white and colored girls. The 
figures are slightly in favor of the colored girls. Age was not correlated 


in this comparison. 

Group 1, consisting of slightly enlarged, often invisible, thyroid 
glands, is a somewhat debatable borderline group. The personal 
equation of the examiner is a greater factor in determining the size 
of this group than it is in the sizes of group 2 and 3. In my opinion, 
the group in its lower reaches contains subjects in whom the gland 
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varies little in size, if at all, from the standard accepted as normal, and 
the standard itself, it must be remembered, is not a scientific one, but 
is more or less arbitrary and debatable. 

It will be remembered that Dr. Marine has stated that the thyroid 
requirement for the maintenance of a balance in the economy of the body 
for meeting the physiologic needs is not necessarily the same in any two 
persons. Thyroid enlargements ought to be expected, which are 
dependent on relative insufficiencies of iodine due to increased demands 
on the thyroid of a physiologic nature at puberty, and goiter at puberty 
is a “physiologic” work, or compensatory enlargement of the thyroid 
gland in response to a physiologic stimulus. 


TaBLE 4.—Number and Percentage of Each Grade of Thyroid Enlargement by 
Age (White Girls) Manhattan and the Bronx 

















Combined 
Total Moderately 
Thyroid Slightly Moderately Markedly and Markedly 
Number Normai* Enlargements Enlarged Enlarged Enlarged Enlarged 
Exam- - on % + o xf cates c “~ cr —S ‘ —_— 
Age ined A B A B A B A B A B A B 
8 19 19 100 0 0 im see one oone _ wane ous ane 
i) 72 68 94.4 4 5.6 4 5.6 as onee ove esse see pane 
10 211 187 88.6 24 11.4 23 10.9 1 0.5 oon eae 1 0.5 
11 385 851 91.2 34 8.8 30 7.8 3 0.8 1 0.2 4 1.0 
12 839 709 84.5 130 15.5 122 14.6 7 0.8 1 0.1 8 0.9 
13 1,428 1,105 77.4 323 22.6 282 19.7 36 2.5 5 0.4 41 2.9 
14 1,878 1,445 76.94 433 23.06 372 19.81 55 2.93 6 0.32 61 3.25 
15 1,941 1,509 77.74 432 22.26 351 18.08 62 3.20 19 0.98 81 4.18 
16 1,788 1,439 80.48 349 19.52 292 16.33 47 2.63 10 0.56 57 8.19 
17 1,027 819 79.8 208 20.2 174 16.9 29 2.8 5 0.5 34 3.3 
18 290 224 77.3 66 22.7 52 17.9 9 3.1 5 1.7 14 4.8 
19 59 46 78.0 13 22.0 9 15.2 4 6.8 ahi ones a 6.8 
20 10 8 80.0 2 20.0 2 20.0 0 0.0 ne — 
21 10 7 70.0 3 30.0 2 20.0 1 10.0 1 10.0 
Not given 21 19 90.5 2 9.5 2 9.5 +0 aie am 
Totals 9,978 7,965 79.72 2,023 20.28 1,717 17 254 2.55 52 0.52 306 3.07 





* A, number of normal or enlarged thyroids; B, percentage of normal or enlarged thyroids. 


Many patients with simple goiter at puberty pass through the period 
of puberty and seem to be able to effect a spontaneous regression of the 
enlargement to the normal after the exciting cause is removed. This is 
common clinical observation. It is referred to by Marine? in his discus- 
sion of a survey of an older group of college women in the University 
of the State of Washington, in which he draws attention to the fact 
that the greatest incidence of thyroid enlargement occurs at puberty and 
that “‘a certain percentage of enlargements recede below the line of 
clinical perceptibility spontaneously”—and this in a goitrous region ! 

That there is in New York City a spontaneous regression of slight 
enlargements of the thyroid gland is indicated by the findings in table 4. 

A study of these figures, which, of course, are only suggestive 
because of the small numbers examined, shows that the fourteenth year 
presents the highest percentage (23.06 per cent) of enlarged thyroids 
(table 4). The percentage incidence of enlarged glands increases 


woo Fy 


— 
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rapidly from the eleventh to the thirteenth year, when it remains almost 
constant to the fifteenth year when it decreases immediately. The figures 
between the eighteenth and the twenty-first year are not included, 
because the number of subjects examined in each of these years is too 
small to be looked on even as suggestive (chart 2, a). 

The curve in chart 2, a, is suggestive of a spontaneous return toward 
the normal in a certain number of subjects at the sixteenth year. There 
were not a sufficient number of children examined above the age of 16 
from which to determine accurately the direction of the curve after the 


sixteenth year. 
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Chart 2.—Percentage incidence of enlarged thyroid glands in relation to age 
(girls and boys). (a) Girls (Manhattan and Bronx) total enlargements (groups 
1-2-3). (b) Girls (Manhattan and Bronx) slight enlargements (group 1). (c) 
Girls (Manhattan and Bronx) moderate and marked (groups 2-3). (d) Boys 
(Manhattan) total enlargements (groups 1-2). 


Furthermore, the figures in table 4 suggest that the highest incidence 
of slightly enlarged glands occurs in the thirteenth, (19.7 per cent), 
fourteenth (19.81 per cent), and fifteenth years (18.08 per cent), and is 
immediately followed by a distinct regression to 16.3 per cent in the six- 
teenth year. The figures between the years 18 and 21 are not included 
for the reason before stated (chart 2, b). 

Again, combining the moderately and markedly enlarged groups 
(table 4), it will be seen that the greatest incidence of thyroid enlarge- 
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ment occurs in the fifteenth year (4.18 per cent), and is immediately 
followed by a recession to 3.19 per cent in the sixteenth year (chart 2, c). 
These figures suggest that the greater proportion of thyroid enlarge- 
ments found in this survey may be intimately connected with the estab- 
lishment of puberty.?® 

The suggestion, that the relative insufficiency of the thyroid gland 
at puberty shown by a slight compensatory enlargement of the gland may 
be self limited in a certain number of cases, seems to be further cor- 
roborated by the fact that the incidence of moderately and markedly 
enlarged glands is only 3.07 per cent in comparison with an incidence 
of 17.21 per cent of slightly enlarged glands. This point seems to be 
further confirmed by the fact that no markedly enlarged glands were 
observed before the eleventh year or after the eighteenth year. 

The accuracy of these observations is corroborated by Horan’s 
figures, which show an incidence of less than 3 per cent of enlarged 
thyroids among 7,500 women, between the ages of 20 and 30 years, 
examined by standards as precise as those used in this study. j 

This tendency to spontaneous regression of the thyroid gland after 
puberty is not so pronounced in endemic centers of goiter. In those 
centers the tendency is for the condition to persist and to progress 
insidiously to forms of greater severity. 

These facts seem to indicate that while simple goiter in nongoitrous 
localities usually is a benign condition, in goitrous centers it may insi- 
diously progress even to such conditions as cretininsm, mutism and 
idiocy. 

THE THYROID GLAND AND THE MENSTRUAL FUNCTION 


The survey of the girls included an attempt to correlate the thyroid 
condition with the menstrual function. This attempt is shown in 











table 5. 
TasLe 5.—Relation of Menstrual Cycle and Function of Thyroid Condition 
(White) 
1. Menstruation 
Present or 2. Never 
Total Due in One Week Menstruated 8. Not Given 
rc Aw » & A = a ~y F A 
Number Per Cent Number Per Cent Number Per Cent Number Per Cent 
eer eee 9,978 ate 3,394 _— 1,930 Sees 4,654 bey 
er ae 7,955 79.72 2,626 77.3 1,574 81.6 3,755 80.7 
Enlarged.......... 2,023 20.28 768 22.7 356 18.4 899 19.3 





1. In the group which was menstruating or was due to menstruate 
within a week, at the time of the examination, 77.3 per cent show normal 


13. Among the total cases of thyroid enlargement in Manhattan, there was 
only one patient with exophthalmic goiter, and she was a native of New York, 
and only one patient with simple goiter serious enough to require surgical treat- 
ment; she was a native and resident of Cleveland, Ohio. 
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thyroids as compared with 79.72 per cent, the percentage of normal 
thyroids in the entire group studied. 

The figures show a decrease of the percentage of normality of the 
thyroid gland of 2.42 per cent during the active part of the menstrual 
cycle, and suggest that the percentage of normality in the thyroid varies 
inversely with the activity of the menstrual function. 

2. In the group in which the menstrual function had not yet been 
established (girls who had never menstruated), 81.6 per cent evidenced 
normal thyroids as compared with 79.72 per cent of normal thyroids in 
the entire group, and with 77.3 per cent of normal thyroids in group 1, 
the group examined during the active phase of the menstrual cycle. 
These figures show an increase of percentage of normality of the thyroid 
gland of 1.88 per cent in a group who had never menstruated, over the 
percentage of normal thyroids in the entire group and of 4.3 per cent 
over the percentage of normality in group 1, the group examined during 
the active phase of the menstrual cycle. 

3. The group, listed under the caption “not given,” included a group 
of girls who, at the time of the examination were not menstruating nor 
due to menstruate within a week, but in whom the menstrual function 
had been established. In this group, 80.7 per cent showed thyroids of 
normal size as compared with 79.72 per cent, the percentage of normal 
thyroids in the entire group studied, and with 77.3 per cent of normal 
thyroids in group 1, the group examined during the active phase of the 
menstrual cycle. These figures show an increase of percentage of 
normality of the thyroid gland of 0.98 per cent in group 3, over the 
percentage of normal thyroids for the entire group, and of 3.4 over 
the percentage of normality in group 1.** 


SUMMARY OF THE THREE GROUPS 


This study suggests that the percentage of normal sized thyroids 
varies inversely with the activity of the menstrual function. Although 
not conclusive, it seems to support the observations of clinicians that in 
a certain number of cases the size of the thyroid glands varies with the 
different phases of the menstrual cycle, increasing during the active days 
of the cycle and decreasing during the rest period (chart 3). 


THYROID SURVEY OF 783 SCHOOL BOYS IN MANHATTAN 
This survey covered an examination of 783 boys from the fifth grade 
through the first year of high school. 
14. In this survey, there were several patients who had not menstruated until 
the sixteenth and seventeenth years, and in most of these the thyroid glands were 
underdeveloped. 
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Table 6 shows that of 783 boys examined between the ages of 9 and 
19 years, 741, or 94.6 per cent, had normal glands; 38, or 4.9 per cent, 
showed slight enlargements; and 4, or 0.5 per cent, showed moderate 
enlargements. There were no markedly enlarged glands among this 
group of boys. 





[PERCENTAGE 
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Chart 3.—Effect of the menstrual cycle and of the establishment of the men- 
strual function on the size of the thyroid gland (Manhattan and Bronx, girls, 
white). Percentage incidence of normal size thyroids: 0, in total group exam- 
ined; 1, during active phase of menstrual cycle; 2, in group which had never 
menstruated; 3, during passive phase of menstrual cycle. 






































The table indicates that the greatest incidence of thyroid enlarge- 
ments occurs at the establishment of puberty, from the thirteenth to 
the fifteenth years. The nineteenth year is not included because only 
two youths of this age were examined. The total number of boys 
examined is too small to give conclusive medical information, but the 
study suggests that among the boys of New York City the incidence of 
thyroid enlargement is small, the type mild, with a tendency to spon- 
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taneous regression after the fifteenth year, as there were no enlarged 
glands, found after that year (chart 2, d), and as very few of the 
slightly enlarged glands tend to develop into moderate enlargements 
(table 6). The mild type is further indicated by the fact that there were 


no markedly enlarged glands among the group. 


TABLE 6.—Number and Percentage of Each Grade of Thyroid Enlargement 
(Boys) Manhattan 











Slightly Moderately Total 

Normal! Enlarged Enlarged Enlargements 

Number ———~——-—- — »—-* >7 
Exam Num Per Num- Per Num- Per Num- Per 
Age ined ber Cent ber Cent ber Cent ber Cent 
ss sdidin 8 8 100 ~ ° “6 aes 
10.. aus 47 45 95.7 2 4.3 = 2 4.3 
EE oad 110 107 97.3 3 2.7 i“ 3 2.7 
are pred 146 140 95.8 ) 3.4 1 0.8 6 4.2 
13. a 7 132 122 92.4 10 7.6 “s 10 7.6 
seeeae ie 166 155 98.3 1] 6.7 oe ll 6.7 
eee weanhee 118 109 92.3 6 5.0 3 2.7 9 7.7 
16 = waar ; 4 46 100.0 June ie 0 0.0 
17. 7 7 100.0 waite 0 0.0 
18 1 1 100.0 R Ase 0 0.0 
19 l 50.0 l 50.0 1 0.0 
Totals 8 $ 04.€ 8 4.9 4 0.5 42 5.4 


Table 7 indicates that, in New York City, thyroid enlargements 
occur less frequently in boys (5.4 per cent) than in girls (15.9 per cent), 
that is, at a rate of about 1 to 3. It will also be noted that the decrease 
in the rates for boys is particularly striking for moderately and markedly 
enlarged glands. The rate for slight enlargements among boys is nearly 
one-third the rate for girls, but the rate for moderate enlargements 


Thyroid Incidence Manhattan Group (White) Girls 
and Boys 


TABLE 7.—Comparative 











Girls Boys 
ee iy oe “4 
Number Per Cent Number Per Cent 
Number examined 5,119 Sti 783 abe 
Normal... ' ‘ 4.305 84.1 741 94.6 
Slightly enlarged... 690 13.5 38 4.8 
Moderately enlarged.. 10 2.0 4 0.5 
Markedly enlarged 1 0.4 0 0.0 
814 15.9 42 5.4 


Total! enlargement 


among boys is one-fourth the rate for girls, and the boys show no 
markedly enlarged glands while the girls show an incidence of 
0.4 per cent of marked enlargements. 

It was stated previously in this paper that the incidence of goiter in 
boys and men is an important index of the degree to which a definite 
region is goitrous. 

The findings of this survey of 783 boys, in which precise standards 
were used, seem to indicate that New York City is not an endemic center 


of coiter. 
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CONCLUSIONS 


The more important and suggestive points discussed in this study 
and disclosed by this survey of 11,084 school girls and 783 school boys 
in New York City are as follows: 


1. The incidence of simple goiter in school children and in the older 
group of women, and the investigation into the conditions of iodine 
intake which determine endemic centers of goiter, do not justify a con- 
clusion that New York City is an endemic center of goiter. The mild 
sporadic cases of simple goiter which occur among school children seem 
to be dependent on a relative insufficiency of iodine, due mainly to a 
physiologic cause, namely, puberty. 

2. Thyroid enlargements occur in New York City about three times 
more frequently in girls than in boys. 

3. Simple goiter among children in New York City reaches its peak 
at puberty, between the ages of 13 and 15, in both girls and boys. 

4. The percentage of incidence of normal glands seems to vary 
inversely with the degree of activity of the menstrual cycle. 

5. The mild cases of simple adolescent goiter observed among chil- 
dren in New York City seem to show, in the case of girls, a distinct 
tendency to spontaneous regression after puberty; in that of boys a 
complete regression. 

RECOM MENDATIONS 


The findings of this survey do not justify a recommendation for | 
the adoption of a general municipal or school administered prophylaxis 
as a public health measure in New York City. Individual prophylaxis, 
the early recognition and cure by individual physicians and public health 
education in goiter prevention and cure, would seem adequate.’® 

To aid in the prevention and cure of simple goiter, it is suggested : 


1. That physicians in “nongoitrous’”’ centers be impressed with the 
importance of regarding simple goiter as a symptom of relative or 
absolute deficiency of iodine in the thyroid gland and of undertaking 
its prevention, early recognition and cure, especially during adolescence 
and pregnancy. That they consider the advisability of administering 
very small doses of iodine regularly to pregnant women, and thus pos- 
sibly diminish the tendency to goiter at puberty."® 

2. That the medical service, especially in high schools, but also in 
colleges, teachers’ training schools and elementary schools, include an 
examination and notation of the condition of the thyroid gland. That 


15. Marine, David, and Kimball, O. P.: The Prevention of Simple Goiter in 
Man, Arch. Int. Med. 25:661-692 (June) 1920. 

16. Kimball, O. P.: The Prevention of Simple Goiter in Man, Am. J. M. Sc. 
163:634 (May) 1922. Marine, David: The Prevention of Goiter, J. Pub. Health, 
Mich. 11:23-24, 1923. 
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cases of thyroid enlargement be reported to parents, with instructions 
to seek medical advice. 

3. That parents be informed that simple goiter can be prevented and 
cured, especially in the early stages of development, by minute doses 
of iodine; that they be impressed with the importance of preventing and 
curing simple goiter, especially during adolescence and pregnancy, and 
that they be encouraged to seek periodically medical advice for their 
children and for themselves. 

4. That the cooperation of the medical profession be enlisted through 
appropriate channels, the boards of health, the academies of medicine, 
etc., and that public health information be given on the method of goiter 
prevention and cure. 

5. That the hygiene of all girls at puberty be supervised with great 
care as to rest and diet, and freedom from nervous excitement and 
fatigue. Instruction should be given in the need of iodine-containing 
foods—sea foods, especially. 

6. That because of the comparatively small incidence of simple 
adolescent goiter in New York City, its mild type and its tendency to 
regress spontaneously after puberty, great care should be taken not 
to alarm the public by unduly or unwisely stressing the conditions. 

7. That other Atlantic sea coast cities, such as Portland, Baltimore, 
Charleston and New Orleans, publish goiter statistics indicating the 
incidence and type of goiter among different units of the population. 

609 West 114th Street 


1925 














THE KIDNEY: A FILTER FOR BACTERIA 


VI. THE EFFECT OF URETERAL OBSTRUCTION ON THE 
EXCRETION OF BACTERIA * 


HENRY F. HELMHOLZ, M.D. 
AND , 
RUTH S. FIELD, B.A. 
Laboratory Assistant 
ROCHESTER, MINN. 


Perhaps the best mode of studying the density of the kidney filter 
for a short time is to produce a hydronephrotic sac by tying the ureter. 
\, this way, all the bacteria that are excreted during a short period can 
- retained. For longer periods of time this would not necessarily hold 
ue, as bacteria are rapidly absorbed from a closed sac and can be early 
monstrated in the circulation, as shown by Magoun' and others. If 

growth of bacteria in such a closed sac occurred, it is conceivable 
at there might be partial sterilization by the production of a hydro- 
phrotic sac. 

If it is true, as maintained by Biedl and Kraus,’ Rolly,* David and 
cGill,* and others, that bacteria are being excreted by the kidney in 
rge number during the first hours after intravenous injection, then 
rely they should be constantly present in hydronephrotic sacs. If 
cteria are not found in the sacs and it can be shown that the urine in 
rly hydronephrotic sacs is not bactericidal, then it must logically follow 
it under these conditions bacteria are held back by the kidney in spite 
the slight injury that the back pressure may have produced. It would 
m, therefore, that negative results from this series of experiments 
uld be crucial in deciding the question of the constant and rapid 

retion of bacteria by the kidney. 


TECHNIC 


The abdomen of the animal was opened under ether anesthesia. In 
one series of experiments the ureter was clamped for varying periods 
up to four hours, then released, just before the intravenous injection 
* Received for publication, Feb. 11, 1926. 

* From the Section on Pediatrics, Mayo Clinic. 

1. Magoun, J. A. H.: Pelvis of Kidney as Possible Source of Infection of 
Blood Stream, J. A. M. A. 74:73-75 (Jan. 10) 1920. 

2. Biedl, Arthur, and Kraus, Rudolf: Ueber die Ausscheidung der Mikro- 
organismen durch die Niere, Arch. f. exper. Path. u. Pharmakol. 37: 1-25, 1896. 

. 3. Rolly, F.: Zur Frage der Durchgingigkeit der Niere fiir Bacterien. 
Miinchen. med. Wehnschr. 56:1873-1875, 1909. 

7 4. David, V. C., and McGill, E. C.: The Relation of the Bowel to B. Coli 
Kidney Infections, J. Urol. 10:223-254, 1923. 
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of the bacteria. In the second series of experiments, the ureter was 
tied at about the middle point and the bacteria injected. In a certain 
number of experiments in both series, at or shortly before the intraven- 
ous injection of the organism, 20 per cent sucrose was given intraven- 
ously in order to increase the excretion of urine and to intensify the 
hydronephrosis. At the end of the determined interval, the animal was 
chloroformed and the kidney removed from the abdominal cavity, the 
ureter being cut well below where it was tied, and specimens of urine 
readily obtained from the hydronephrotic sac. The ureter was seared 
just above the ligature and a capillary pipet was introduced ; sufficien 
urine was obtained to make both brain-broth and _ litmus-lactose-agar 
cultures. In all of the experiments in which the hydronephrosis lasted 
longer than two hours, blood was found in the collected urine. It 


could usually be seen macroscopically, but was always to be demonstrated 


1—The Effect of Temporary Clamping of Ureter on Excretion of 
Staphylococcus 


Minutes After 


Release of Urete! “Ay per Cent 
From Time of Minutes Sucrose Bladder 
Injection to End Ureter Was Injected, Urine 
Number of Experiment Clamped Ce. Culture Remar} 
44 ge 15 300 0 Blood 1 in ne 
745 175 15 200 0 Blood 1 in e 
74 180 Ho 320 0 
747 18% 60 560 0 
748 180 VAD 360 0 
749 10; 240 15D 0 
"ha 180 240 200 4 Blood 4 ir 
re? LSO 240 ov 0 
-68 l 940 25 0 
= 1 240 125 0 
rey 0 240 0 0 
—=9 10 40) 0 . Blood clot 
“9 195 240 0 0 Blood 4 ir e 
THO 19 40 0 0 Blood 4 ir ne 
microscopically. All cultures were incubated for forty-eight hours. 


\septic technic was used in all operations when the experiments were t 
last longer than seven hours. Two cubic centimeters of a twenty-four 


hour culture of bacteria was injected in all experiments. 


THE EFFECT OF TEMPORARY CLAMPING OF THE URETER ON TH 
PASSAGE OF STAPHYLOCOCCUS THROUGH THE KIDNEY 

This series of experiments was done to see whether, after temporarily 
clamping the ureter, changes would be produced in the kidney that would 
allow bacteria to pass through (table 1). In two rabbits the ureter was 
clamped for fifteen minutes ; the clamp was removed, 2 cc. of a twenty- 
four hour culture of staphylococcus was given, followed by a 20 per 
cent sucrose solution intravenously to produce diuresis. Eighty-five, 
nd one hundred seventy-five minutes after the intravenous injection 


a 


of the staphylococcus the animals were killed; no bacteria appeared in 
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the urine. Two similar experiments were done in which the ureters 
were clamped for sixty minutes, the animals being killed three hours 
after the injection of staphylococcus ; cultures of the urine were nega- 
tive. In six experiments, the ureters were clamped for four hours and 
the animals were killed by chloroforra twelve minutes, one hundred and 
five minutes, and two and three hours, respectively, after the injection 
of bacteria, Although the six urine specimens contained much blood, 
hacteria were grown in only one of the six cultures. 

For comparison with the series of experiments in which diuresis 
was produced by sucrose, four animals were injected with bacteria and 
allowed to live for, respectively, one hundred and seventy-five, one 
hundred and ninety-five, two hundred and ten, and two hundred and 
thirty minutes after injection, without producing diuresis. The urine 
of three of these four animals contained blood, but bacteria were cul- 
tured from the urine in only one of them. It is striking that the cultures 

re not positive in all the urine in which blood was found. To deter- 
none the possible bactericidal action of the urine containing blood from 

ivdronephrotic kidney, six different specimens were inoculated with 

{} same organisms used in these experiments and the urine plated at 

end of one hour, and of eighteen hours. In every instance the 
anisms grew luxuriantly. 

[ypical Experiments (Series 1).—Rabbit 748: <A rabbit, weighing 

5 Kg., was etherized and the right ureter tied and the left ureter 
c. mped for four hours. There was marked distension of the left ureter 

ve the clamp. The ureter remained compressed, although it seemed 
t' be functioning at the end of the experiment. After removing the 

up, intravenous injection of 10 per cent sucrose was begun. Two 
ic centimeters of a salt suspension of a twenty-four hour dextrose 
in-broth culture of virulent staphylococcus was injected. Three 
irs later the rabbit was killed. Three hundred and sixty cubic centi- 
ters of sucrose had been given and 275 cc. of urine had been passed ; 
ne had been passed during the period of clamping. At necropsy, 25 
_ of urine was found in the bladder. This urine cultured in litmus 
actose agar was negative; the microscopic examination showed ten red 
blood cells to one low power field magnification. Caudate epithelium 
was present and the urine was positive for sugar. The blood culture 
showed staphylococcus. 

Rabbit 750: <A rabbit, weighing 1.5 Kg., was etherized; the right 
ureter was tied and the left ureter was clamped for four hours, at the: 
end of which period both kidneys appeared normal. Intravenous injec- 
tion of 10 per cent sucrose was begun and 2 cc. of salt suspension of a 
twenty-four hour dextrose-brain-broth culture of a virulent staphylo- 
coccus was injected. Three hours later, the rabbit was killed. The 
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bladder contained 20 cc. of urine. Two hundred cubic centimeters of 
sucrose had been given and 175 cc. of urine had been passed. Urine 
from the right ureter was sterile. Both litmus-lactose-agar plates of 
urine from the bladder showed 20 colonies. There was sugar and red 
blood cells (4) in the urine. 

Rabbit 758: <A rabbit, weighing 1.25 Kg., was etherized, and the 
right ureter tied and the left clamped for four hours. After removal 
of the clamp, 2 cc. of salt suspension of a twenty-four hour dextrose- 
brain-broth culture of a virulent staphylococcus was injected intraven- 
ously. The rabbit was killed three and a half hours later. No urine 
was passed during the experiment. The bladder urine was filled with 
blood clots, and when cultured in litmus lactose agar, showed innumer- 
able colonies of staphylococci. Litmus-lactose-agar cultures from the 


urine of the right ureter were negative. 


THE EFFECT ON THE PASSAGE OF BACTERIA OF TYING 
THE URETER THROUGH THE KIDNEY 

In this series of thirty-five experiments, the time between the in jec- 
tion of bacteria into the vein and the death of the animals ranged trom 
twelve minutes to three hours, and the duration of the hydronephrosis 
from twenty minutes to seven hours. The hydronephrosis always cov- 
ered the whole period from the injection of the organism to the <eath 
of the animal. The colon bacillus and the staphylococcus were the 
organisms used. Every effort was made, by using large quantiti:. of 
sucrose, to obtain extreme hydronephrosis in less than two hours. 
Although blood was found regularly in the urine when the ureter was 
tied for longer periods, bacteria could be cultivated from the urine in 
only two instances, after two hours of hydronephrosis and two-!our 
intervals between injecting and killing the animal. The surprising fact 
is not that bacteria appeared on culture in these two specimens of urine, 
but that bacteria were absent in the other nine specimens which showed 
large amounts of blood. In forty-nine experiments in these two 
series, including all cases of clamped or ligated ureters, we found bac- 
teria in the urine from the hydronephrotic kidney in only four instances, 

Typical Experiments (Series 2)—Rabbit 736: A rabbit, weighing 
1.6 Kg., 
intravenous injection of 130 cc. of 20 per cent sucrose was given. Two 
cubic centimeters of a salt suspension of a twenty-four-hour dextrose- 


was etherized, the right and left ureters were tied and an 


brain-broth culture of a virulent staphylococcus was injected into the 
marginal ear vein. Two hours later the rabbit died. The urine in the 
ureters was filled with red blood cells, and when cultured in litmus 


lactose agar showed staphylococci. 
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Rabbit 739: <A rabbit, weighing 1.35 Kg., was etherized and the 
right and left ureters were tied. Two cubic centimeters of a salt sus- 
pension of a twenty-four-hour culture of virulent staphylococcus, and 
110 cc. of 20 per cent sucrose, were injected intravenously. Two hours 
later the rabbit was killed. The bladder urine was cultured in litmus 
lactose agar; one plate was negative, the other showed six colonies of 
staphylococcus. Culture of urine from the right ureter in dextrose 
hrain-broth was negative; urine from the left ureter in litmus lactose 


grE 2—The Effect on the Passage of Bacteria of Tying the Ureter through 
the Kidney When Aided by Sucrose Diuresis 


Minutes from Bacteria in 
Minutes of Injection of Blood in Urine from 
Hydro- Organism Ureteral Hydro- 

rabbit Organism nephrosis to Death Urine nephrotic Sae 
6s Staphylococcus 242 12 0 0 
7 Staphylococcus 145 25 0 0 
‘ Staphylococcus 60 30 0 0 
Staphylococcus On 20 0 0 
Staphylococcus 100 40 0 0 
Staphylococcus 170 50 0 ry 
s Staphylococcus 180 60 ) 0 
$] Staphylococcus 70 70 0 0 
j Staphylococcus & g5 ( 0 
44 Staphylococcus 100 85 0 0 
724 Staphylococcus 215 95 0 0 
74 Staphylococcus 105 105 0 0 
19 Staphylococcus 345 105 0) 0 
} Staphylococcus 120 120 Ah 
* Staphylococcus 120 190 0 

j Staphylococcus 120 120 n i* 

69 Staphylococcus 360 120 ae 0 
19 Staphylococcus 165 135 0 
/ Staphylococcus 190 175 0 
{ Staphylococcus 180 180 " 0 
74 Staphylococcus 240 180 } 0 
TAT Staphylococcus 240 18) n 0 
18 Staphylococcus 420 180 n 0 
7) Staphylococcus 420 180 4 0 
l Staphylococcus 420 180 i 0 
83 Bacillus coli 20 17 0 0 
s4 Bacillus coli 32 32 0 0 
4 Bacillus coli 43 40 0 0 
SD Bacillus coli 60 6 0 0 
87 Bacillus coli 60 60 0 0 
(32 Bacillus coli 120 60 0 0 
Bacillus coli 105 7D 0 0 
734 Bacillus coli 1 00 0 0 
731 Bacillus coli 150 ow 0 oO 
‘ Bacillus coli 185 125 , ( 


* Animal died. 


war showed staphylococci. The urine from both ureters contained red 
ood cells. This and the preceding case comprise the only two in the 
series in which the urine gave a positive culture. 


riE LENGTH OF TIME NECESSARY FOR INTRAVENOUSLY INJECTED 
BACTERIA TO APPEAR IN THE HYDRONEPHROTIC SAC 
Having determined in the previous experiments that bacteria do not 
appear in a hydronephrotic sac in the course of three hours, an attempt 
was made to learn whether bacteria would appear in the urine from a 
hydronephrotic sac earlier than in the urine from a_ kidney not 
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obstructed. Organisms of known virulence such as the staphylococcus, 
which previous experiments had shown would pass through the unin- 
jured kidney in seven hours, and also avirulent staphylococci, virulent 
and avirulent colon bacilli, and Streptococcus lacticus, were used. 

Two of the six animals receiving virulent staphylococci were killed 
after five hours, two after six hours, and two after seven hours. In 
the two five-hour experiments, the urine from the left hydronephrotic 
sacs was negative on culture, and the urine from the right hydronephrotic 


TABLE 3.—The Appearance of Bacteria in the Urine from Hydronephrotic Sacs 
{fter Intravenous Injection 


Hours Urine Culture, Urine Culture, 
from Left Hydro- Right Hydro- 
Injec- nephrotic Sac nephrotic Sac 





Rab tionto -— ~— —~— A, Blood 

bit Organis! Death DBB LLA DDB- LLA Culture Remarks 

#®0 Virulent Bacillus co 2 0 0 0 0 

1 Virulent Bacillus col ) 0 0 Streptococcus, gram 
negative bacillus, 
Bacillus coli; prob- 
ably containina- 
tion 

77 ©Virulent Bacillus co 0 0 0 0 

978 Virulent Bacillus col 0 0 0 0 

979 Virulent Bacillus col ( 0 0 0 

62 Virulent Bacillus col 4 + of. 

%2 Virulent Bacillus col } + } L + 

58 Virulent Bacillus col ) ) 0 0 0 + 

6 Virulent Bacillus col 6 r do + 

957 ~=Virulent Bacillus coli 6 n n rs diy 

4 Virulent Bacillus col 7 

955 Virulent Bacillus coli... 7 - 

963 Virulent Bacillus coli 4 + 

976 Avirulent Bacillus col 24 

2 Avirulent Bacillus coli 24 

5 Avirulent Bacillus col $ 0 0 + 

48 Virulent staphylococcus > 0 ( Four colonies 

949 Virulent staphylococcus ( 0 : Eighteen colo 

946 Virulent staphylococcus 6 0 0 0 0 rn 

47 ‘irulent staphylococcus 6 ( 0 0 0 0 

) Virulent staphylococcu ( 0 0 0 


951 Virulent staphylococcu 
#0 Avirulent staphylococeu 
961 Avirulent staphylococcu 


=— = fh FF 


s f — 


958 Avirulent staphylococcus 7 0 0 0 0 
957 Avirulent staphylococcus 7 0 1 
74 Avirulent staphylococcus } 0 0 o* 0 
75 Avirulent staphylococcus 4 o* 0 
991 Avirulent staphylococcus 24 
064 Avirulent staphylococcus 24 or 0 
982 Streptococcus lactieus 4 ( 0 (y* 0 0 
La Streptococcus lact cus 24 o* oO 0 
toth ureters tied and rabbits injected intravenously. Macroscopic blood in the ne 


from each hydronephrotie sac 
* Bladder eultures Right ureter not tied 


sacs was positive in each instance. In one specimen there were tour 
colonies on the plate ; in the other eighteen. In the two six-hour experi- 
ments, organisms were not found on culture from either the right or the 
left kidney. In the entire series of experiments, the blood cultures 
from these two rabbits were the only negative cultures, except those in 
the experiments in which the Streptococcus lacticus was used. It is 
difficult to explain the failure of growth of the organism, as in other 


animals injected with the same cultures the cultures of the urine and 
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blood were positive. In one seven-hour experiment the urine from 
both sacs was negative; in the other experiment the urine from one 
kidney was sterile and from the other was positive for bacteria. 

The avirulent staphylococcus was injected into eight animals, two of 
which were killed after six hours, two after seven hours, and four after 
twenty-four hours. The two six-hour experiments showed in one 
instance positive findings in the urine from both kidneys; in the other 
instance the findings were negative from the left, and positive from the 
right kidney. The findings in the urine in one seven-hour experiment 
vere negative from both kidneys, and in the other experiment they were 
negative from the left, and positive from the right kidney. In the 
twenty-four-hour experiments only the left ureter was tied. One twenty- 
‘our-hour experiment gave negative findings in the urine from the 

ydronephrotic sac and from the bladder. In the other three experi- 

ments, the urine from the right kidney was sterile, but in all three 

pecimens of urine from the hydronephrotic kidney there was growth 
bacteria. 

Thirteen experiments were carried out with virulent colon bacilli; 
vo animals were killed two hours after the injection of the organisms, 
hree after three hours, one after four hours, two after five hours, two 
‘ter six hours, two after seven hours, and one after twenty-four hours. 
he blood cultures were all positive. The findings in the urine from the 
vdronephrotic sac were positive (with one exception) in all experiments 
iat ran four hours or longer. One four-hour experiment disclosed 
terile urine from both sides. In one two-hour experiment, the urine 
rom the left kidney contained bacteria, but as these were streptococci 
nd a large gram-negative bacillus besides the colon bacillus, it seemed 
robable that this urine was contaminated while the cultures were being 
iken. The three three-hour experiments were negative. 

Only three experiments, all twenty-four hours long, were done with 
the avirulent colon bacilli. Two of these were positive for bacteria in 
the urine from both kidneys, and the third showed growth in the urine 
from one kidney but not from the other. 

No bacteria were found in the urine from both kidneys in the two 
twenty-four-hour experiments in which Streptococcus lacticus was 
injected intravenously. 

The pathologic anatomy of this series of experiments has no direct 
bearing on the problem in hand and consequently will not be discussed 
here, but will be taken up as a separate study on the differential lesions 
of hydronephrotic sacs infected from the blood stream and by the 
ascending route. 

From the urine of a patient dying from pyelitis, we isolated Strepto- 
coccus fecalis, that, when injected intravenously into rabbits, appeared 
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in the urine with some regularity after twenty-four hours, but in no 
instance were we able to show that there was any pus in the urine 
The organism seemed, therefore, to be a good one to test out for its 
ability to penetrate the renal filter when influenced by hydronephrosis. 
\ series of thirteen experiments was done in which both ureters were 
tied and the animals were killed from one to eight hours after the 
intravenous injection of the organism (table 4). After one hour, no 
organisms were grown from the ureteral urine from either kidney. 
The amounts of urine obtainable were very small, and in one instance 
none was secured from the left kidney. Only culture on litmus agar 
was done. In the two experiments that lasted one and a half hours, the 
culture from the right kidney in one case showed a single colony; the 
other three cultures were sterile. The three experiments that lasted 
for two hours showed a single colony on the litmus-lactose-agar plate 


TABLE 4 Ippearance of Streptococcus Fecalis in the Urine of a 


7 i fi 
Hydronephrotic Sac After Intravenous Injection 





Hours Culture of Urine from Hydronephrotie Sacs 


from —— —————_—~ 
Intravenous Right Left 
Injection to — - —— — -——____A~—___—_ 
Death of Brain Litmus Brain Litmus 
Rabbit Animal Brot! Agar Broth Agar Remarks 

31 1 0 a5 0 Insufficient urine for all eultur 
“2 1 0 No urine obtainable from left 
239 1% ad 0 
40 1% O 0 
41 9 * 0 0 
3A? 2 0 0 0 
113 2 6 0 0 
114 4 ) 0 0 0 
115 4 0 0 0 
116 4 Vv 0 
117 4 0 6 
118 rf 0 4 + 


x 
+ 





One colony 


of the urine from the right kidney. The brain-broth culture from t 
same urine was negative. The other five specimens were negative on 
culture both in brain broth and litmus lactose agar. The four-hour 
experiments showed two with sterile urine from both kidneys and two 
with sterile urine from the left ureter and urine containing bacteria 
from the right ureter. The urine in the seven and eight-hour experi- 
ments was positive for bacteria from both ureters. 


COMMENT 
The outstanding feature of these experiments is the ability of the 
kidney to maintain the bacterial filter for a number of hours with a 
blocked ureter; of almost equal interest is the frequency with which 
blood was found in the urine from the hydronephrotic sac, and the rela- 


tive infrequency with which bacteria could be grown from such speci- 
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mens. We felt that in using the colon bacillus and the staphylococcus, 
growth would take place even if there were only very few organisms 
present, and that if these organisms did not grow others would not be 
likely to do so. 

In twenty-three experiments of less than one and a half hours, we 
never obtained a growth of bacteria from the urine even with maximal 
diuresis. This result, we believe, is of great importance in showing 
that the rapid excretion of bacteria through the kidney, as apparently 
demonstrated by various authors, does not take place. Even under 
these unfavorable conditions, the kidney does not allow bacteria to pass 
during an interval of less than one hour and a half when practically all 
the urine in the hydronephrotic sac is cultured. 

From the summary of the experiments (table 5), it is seen that in 
‘twenty-three experiments in which the duration of the experiment was 
ess than one and one-half hours, bacteria were never grown from the 

rine of the hydronephrotic sac. When the time interval between the 
travenous injection and the death of the animal was from one and a 


TABLE 5.—Summary of Experiments 


Bacteria in Urine Sterile Urine 


from Hydro- from Hydro- 

Number of Experiments Time Interval nephrotie Sac nephrotic Sac 
NWigungusunteeey sane aaeee sine Up to 1% hours (* 23 
PE OE ee ad eee ee 1%to 2 hours 5* 15 
piiuies lenient ta dee deaideiiaalie bdact 2 to 38 hours 1 16 
.Sihneaae amie ewe aes ee aminien 3 to 4 hours 3 2 
Oe ee Or ee ee 4 to 6 hours 7 : 





* One definitely contaminated. Two showed only 1 colony on plate 


ilf to two hours, fifteen experiments showed sterile urine and five 
wed growth of bacteria. Of these five, one specimen was definitely 
ntaminated and in two others there was but a single colony on the 
ate. The other two contained large numbers of organisms. Of the 
xteen experiments in which the time interval was from two to three 
urs, fifteen showed sterile urine and one showed bacteria on culture 
i the urine. In the three- to four-hour group, three were positive and 
two negative, while in the four- to six-hour group, seven were positive 
ind three negative. 
The series shows very definitely that for the shorter intervals the 
irine secreted within the hydronephrotic sac is sterile. In the experi- 


ments with the increasing time intervals up to seven hours, over two- 


thirds of the urine specimens were positive. In the twenty-four-hour 
experiments with Streptococcus lacticus and avirulent staphylococcus, 
sterile urine was found in the hydronephrotic sacs, although in no 
instance was the urine sterile with the avirulent colon bacillus. 

There were red blood cells in practically all the specimens of urine 
irom which bacteria were cultured. When the hydronephrosis lasted 
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longer than three hours, the urine invariably contained red blood cells 
in large numbers. To determine the possible bactericidal power of the 
rabbits’ urine, organisms were grown in the urine from the hydro- 
nephrotic sac, obtained with and without diuresis. As a further control, 
a certain number of organisms were injected into the pelvis, and the 
ureter was tied and allowed to remain thus for four hours. At the end 
of this period the urine was measured, cultured, and the number of 
bacteria found were compared with the number of bacteria injected. 
No bactericidal effect was noted. 

Virulent colon bacilli appeared earlier in the urine than virulent 
staphylococci. The colon bacilli appeared after four hours and regularly 
after six. The staphylococci appeared in the urine from one kidney in 
two five-hour experiments, but not in two after six hours, and in only 
one of two seven-hour experiments. In the four twenty-four-hour 
experiments with colon bacilli, all the specimens were positive except 
the urine from the left kidney in one of the experiments in which 
avirulent colon bacilli were used. In one of four experiments with 
avirulent staphylococci, the urine from both kidneys was sterile, and in 
two experiments the urine from one kidney was sterile, making just 
one-half sterile and one-half not sterile. The two twenty-four-hour 
experiments in which Streptococcus lacticus was used were both nega- 
tive for bacteria. 

These results, we believe, are of the utmost significance in decid- 
ing the question of the excretion of bacteria by the kidney. If, as is 
stated by Biedl and Kraus and others, bacteria pass out into the urine 
constantly in one hour or less, then bacteria should have been found 
constantly in the hydronephrotic sacs, but instead, they were never 
found in twenty-three experiments in which the animals were allowed 
to live less than one hour and a half after intravenous injection, and 
only six times in thirty-six experiments that lasted from one and a half 
to three hours. Of equal importance are tne twenty-four-hour experi- 
ments which show sterile hydronephrotic sacs after the intravenous injec- 
tion of avirulent staphylococcus, and Streptococcus lacticus. Not only 
do these twenty-four-hour experiments show that the kidney does not 
secrete bacteria, but that it has the ability to hold back organisms that 
are circulating through it when definitely injured by the pressure of 
hydronephrosis. It is of interest, furthermore, that constantly after 
twenty-four hours, large numbers of pus cells are found in the urine. 
This led us to think that there must be an infection present until we 
repeated the experiment without bacterial injection, and found that large 
numbers of pus cells were constantly present in the urine after twenty- 
four hours in a sterile hydronephrotic sac.°® 


5. Helmholz, H. F.: Acute Changes in the Kidney and Pelvis Produced in 
the Rabbit by Tying the Ureter. (To be published.) 
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SUM MARY 


The kidney of a normal rabbit constantly holds back bacteria, 
intravenously injected, from entering the urine of a hydronephrotic sac 
for periods up to one and a half hours. Only exceptionally are bacteria 
found until after three hours have elapsed. With marked diuresis, 
bacteria appeared in the hydronephrotic sac as early as two hours after 
injection. Avirulent organisms are held back longer than virulent 
organisms, even for periods of twenty-four hours. After three hours, 


blood appeared regularly in the urine from the hydronephrotic sac. 








PROGRESS IN PEDIATRICS 


FLATFOOT IN INFANTS AND IN CHILDREN * 


PHILIP LEWIN, M.D. 
Assistant Professor of Orthopedic Surgery, Northwestern University Medical 
School; Attending Orthopedic Surgeon St. Luke’s and Cook County Hospitals 


CHICAGO 


The subject of flatfoot among infants and children is becoming more 
and more important. The condition has not been given proper con- 
sideration by the majority of pediatricians. Concerning the etiology of 
flatfoot, heredity is undoubtedly a very important factor, and in my 
experience the paternal parent is usually the one involved. The age 
varies from birth to adolescence. The various periods at which feet 
should be inspected are: at birth, 6 months, 1 year, 2 years, 3 years, 
4 years and at adolescence. There is no difference between the fre- 
quency of occurrence in the two sexes, although it appears to predomi- 
nate slightly in males. Naturally, one would anticipate more anatomic 
deviation in the negro, but it does not follow that the disability or cis- 
comfort is more common in that race. Some disturbance in intra-uterine 
life might explain some cases, namely: anomalies of the amnion, or 
unusual foot position. In amyotonia congenita of Oppenheim, flatfoot 
or “pad foot” is the rule. The same condition is often seen in cases of 


pseudohypertrophic muscular paralysis before equinus develops. y 
condition causing weakened musculature may cause flatfoot. I have jad 
one case following diphtheria; a typical postdiphtheric peripheral 
neuritis. 

There is a definite type of weak, pronated or flatfoot that appears 
coincident with adolescence, in long slender rapidly growing feet, espe- 
cially in girls. Focal infection such as tonsillitis or any infectious disease 
causes flatfoot by a toxic relaxation of the supporting structures, 
unprotected by proper prophylactic measures to be discussed under 
treatment. These infections might cause a toxic arthritis, with resulting 
rigid valgus deformity which is quite resistant to treatment. 

Obesity causes flatfoot in two ways: first, by the strain of an exces- 
sive load when there is usually a disproportion between the weight to 
be carried and the size and power of the feet and lower legs; second, by 
the glandular disbalance, which is found in conditions such as dystrophia 


* Received for publication, April 7, 1926. 
* Read by invitation before the Chicago Pediatric Society, Jan. 19, 1926. 
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adiposogenitalis of Froehlich, in which, usually associated with talipes 
valgus, there is genu valgum due to relaxation of the supporting struc- 
tures of the inner border of the knee. 

Trauma may result in a pronated foot. Infantile paralysis is a 
frequent cause of valgus deformity. The pathology is practically 
entirely pathologic anatomy, and is concerned with the mechanical effects 
on muscles, ligaments, and capsules of the joints and bones. In order 
to clarify the subject, a short discourse on the terminology, physiology 
and anatomy is given. 

TERMINOLOGY 

The generic term for foot deformities is “talipes,” derived from 
alus (astragalus) and pes (foot). If the toes are at a lower level than 
he heel, the term equinus is used; if the heel is lower than the toes, the 
erm calcaneus is used. In addition to either of these positions, if the 

ot is rotated on the long axis of the leg, the terms varus and valgus 
re used. 








Inversion Adduction Supination Varus 
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L Calcaneo - 
Valgus 


Inversion of the foot means simply elevating the outer border. \When 
foot is inverted, there is a tendency for the fore part of the foot to 
proach the midline of the body, that is, adduction. This movement 
ccurs chiefly at the tarsometatarsal articulations. With eversion, there 
a strong inclination to the opposite movement at these joints, namely, 
bduction. When a foot is inverted and adducted, there is usually an 

ipward and outward rotation of the medial bones of the midtarsal 
egion, namely, the scaphoid, first and second cuneiform bones. This 
mstitutes supination. If a foot is everted and abducted, the reverse 
curs, that is, downward and inward rotation of the medial midtarsal 
bones producing pronation. A foot that is inverted, adducted and 
supinated is said to be in varus position, and a foot that is everted, 
abducted, and pronated is said to be in valgus position. The following 
diagrams will be found useful in mentally fixing these terms. 


PHYSIOLOGY 
The physiology of the foot consists chiefly of the mechanics of a 
member whose function is twofold; first, weight bearing and second, 
flexible locomotion. 
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Fig. 1—Normal and flatfoot. 
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Fig. 2—Normal and flatfoot. 
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Weight Bearing Line—Normally, a plumb line dropped from the 
middle of the patella falls through the middle of the astragalus, and a 
point between the bases of the first and second toes. In a normal foot, 
a line drawn through the middle of the great toe and continued backward 
passes through a central point in the heel, and is known as Meyer's line. 

Two bones of great importance are the astragalus and os calcis ; the 
former because it is the mortise bone between the leg and the foot. The 
astragalus articulates with the tibia, fibula, scaphoid, and with the 
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Fig. 3.—Normal and Pronated foot. 





os calcis in three places ; it cannot move itself because it has no muscle 
attachments; it is subjected to more superincumbent weight than any 
other bone in the body. The os calcis is important because of its attach- 
ment for the Achilles tendon and plantar fascia, and furnishing the 


initial bearing surface of the foot as it strikes the ground in walking. 
The scaphoid and first cuneiform bones owe their importance to the 
attachments of ligaments, and especially the tendons of the peroneus 
longus, and anterior and posterior tibial muscles. 
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The longitudinal arch is composed of the os calcis, astragalus, 
scaphoid, first and second cuneiforms, the first metatarsal and the 
phalanges of the great toe. When a foot is in action it is supported 
chiefly by muscles, but when standing, chiefly by ligaments. 


ANATOMY 


The pathologic anatomy of pronated feet consists of inward rotation 
of the superior portion of the os calcis. Insertion of the Achilles 
tendon is lateral. It is difficult to say whether this is cause or effect. 











4 


Fig. 4—A, normal foot; B, foot showing Helbing sign, which illustrates the 


curve of the Achilles tendon. 


The upper border of the astragalus is tilted mediad, carrying the inner 
border lower than the outer so that the weight strikes a glancing instead 
of a square blow. Mechanically, this is poor. The peroneal tendons 
are contracted because they are allowed to shorten. The anterior and 
posterior tibial tendons are stretched and lose their power. It is a 
physiologic law that when a normal tendon is overstretched it loses 
power, and when allowed to shorten it usually contracts and gains in 
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strength. This law applies equally to the capsules of the joints and the 
ligaments. The external lateral ligament and the external portion of 
the capsule of the joint are shortened and contracted. The internal 


lateral ligament and the internal portion of the capsule are stretched and 
weakened. The deltoid ligament is stretched, as are the ligaments 





Fig. 5—A, flatfoot in a boy, aged 14 years B, same 2, A, showing a positive 
Helbing sign; C, the same boy, performing exercise 2. Note the prominent 
tibial tendons. 











Fig. 6.—A, rachitic flatfoot, with anterior bowed tibia; B, another view of the 
same subject. C, the feet, not yet deformed by shoes, of a girl, Czecho-Slovakian, 
aged 18. 


between the scaphoid and cuneiform and between the scaphoid and 
astragalus, the scaphoid and os calcis and the astragalus and os calcis. 
The ligament between the cuboid and the os calcis is contracted. There 
is gaping of the bones on the inner border of the foot, namely, scaphoid, 
Os calcis, astragalus and first cuneiform. There is compression of the 
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bones on the outer border of the foot, namely, cuboid, os calcis and 
astragalus. The bones of the midtarsal region are found rotated down- 
ward and inward, especially the scaphoid and first and second cunei- 
forms. The forepart of the foot is abducted, the foot is everted and 
is therefore in valgus position. 

The associated pathology often reveals that the general condition of 
the child is below par muscularly ; there may be a generalized amyotonia. 
Knock-knee is more common than bow-leg. A round back is frequently 
present. The mother says the child does not walk properly, is awkward 
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Fig. 7—A, four square position, standing, which is correct; B, military positioi 
standing, incorrect; C, four square position, walking, correct; D, military position 
walking, incorrect; E, Indian position walking (T. S. Ellis). 





























and that the ankle bones protrude. There seems to be a bone displaced 
(scaphoid or sustentaculum tali), the child’s ankles “interfere” and the 
child complains of early fatigue, has ““weak ankles,” and runs the shoes 
over unnaturally. The child does not want to run and play. Pain is 
usually absent because the foot is flexible. If arthritis should develop, 
decreasing the flexibility, a rigid valgus foot results in a disabling 


deformity. 


Objectively, on front view pronation is seen, that is, downward and 
inward rotation of the midtarsal region, abduction of the forefoot and 
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eversion; in other words, a valgus deformity. A plumb line dropped 
from the middle of the patella falls inside the normal point. On rear 
view, the medialward curving of the Achilles tendon the so-called 
Helbing sign is seen. A plumb line dropped from.the middle of the 
popliteal space is not parallel with the Achilles tendon. The heel is 
flattened and rotated, in some cases producing the “heel of an ape.” The 
prominence of the scaphoid region can be seen from behind. It is possi- 
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Fig. 8—Inner and outer border measurements of H. O. Thomas heel. 


ble to have one valgus and one varus deformity, namely, a flatfoot on 
one side and a clubfoot on the other. 

The value of footprints has been overestimated both from the stand- 
point of diagnosis and progress. The print of the new-born infant is 
misleading in that it usually looks flat. In fact, the foot of a new-born 
infant, if cross sectioned, will reveal a definite bony arch obliterated by 
a fat pad. One may find a foot with a high arch but in a position of 


pronation to which the term pes cavus valgus may be applied. 








712. AMERICAN JOURNAL OF DISEASES OF CHILDREN 


DIAGNOSIS 


The diagnosis of flatfoot should not be difficult. The various condi- 
tions which very infrequently must be differentiated are: injury, toxic 
arthritis, synovitis, bursitis, tendinitis, infantile paralysis, Kohler’s tarsal 
scaphoiditis, apophysitis of os calcis and tuberculosis. The prognosis in 
flat foot is very good, depending on how well the parent or governess 
carries out the treatment. In the rigid type the course is protracted and 
the prognosis is guarded. Whitman says that it usually requires one 
year for a cure, but the shoes need attention indefinitely. 


TREATMENT 


The indications for treatment are to teach proper walking, to increase 
the power of the supporting structures, to increase the local circulation, 





Fig. 9—A, felt pads for longitudinal arches, glued to leather insoles; B 
modified heels of H. O. Thomas; C, same as B. 


to support the weakened structures, to produce supination and to correct 
the associated pathology, such as knock-knee or bow-legs, etc. Th 
methods of meeting these indications are prescribing proper shoes, exer- 
cises, massage, contrast foot baths, felt pads, plaster-of-Paris casts and 
operation. 

The child should be taught to walk with the feet parallel or toeing 
in slightly. It should come down on its heels, tilt its weight to the outer 
borders of the feet and come up on the toes with a spring. The shoe 
should only rarely be “made to order.” It should be a well fitted, 
laced shoe; not a half shoe. The most important measurement is from 
the back of the heel to the middle of the big toe joint, which should be 
opposite the point at which the shank joins the ball of the sole. Next, 
the shoe must grasp the heel; it must not be too wide at the heel and 
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through the shank, and should allow for rapidly growing feet. The 
use of a fluoroscope in fitting shoes is of great value. 

Shoes.—Flexible shank shoes are indicated when the patient needs 
only exercise ; but most of the patients brought to the orthopedic surgeon 
need both exercise and support, and the latter need is not supplied except 
by a rigid or semirigid shank. It is analogous to a bridge sagging in the 
middle. The insertion of a Steinbrecker corrugated metal shank makes 
a flexible shank shoe very satisfactory for the preliminary shoe. It 
should be discontinued when the feet improve in strength. 

The modification of the shoe consists chiefly in the application of a 
Thomas heel, devised many years ago by an orthopedic surgeon of 
Liverpool, which to date has been modified but never improved. Each 
child must be measured for this heel. There are four dimensions; the 
inner border length, from the tip of the os calcis to the anterior border 
of the scaphoid tubercle; the outer border length, from the tip of the 
os calcis to a perpendicular line dropped from the anterior border of 
the external malleolus ; the inner border height, from one eighth to one 
fourth of an inch higher than the normal height of heel, and the outer 
border height, the normal height of heel for the subject’s shoe. The 
imitations so frequently seen of this heel are very poor. The function 
of this heel is to compel the child to walk over the outer border of the 
foot, and, when properly made, it forces him to a proper walking angle. 
Only infrequently should the sole be tilted. Reinforced uppers for 
‘weak ankles” are used occasionally as a temporary measure, It is 
important that the leather reinforcement be carefully molded over the 
malleoli, or pressure areas will result. 

Gymnasium shoes should be worn for that purpose only. They 
should include the ankle, and have felt pads inserted. Ballet slippers 
should not be worn except while dancing. They too can be padded. 

The child must not go barefoot except in the sand or on soft ground. 
During convalescence from any illness, it is very important that the 
child’s feet be supported at all times during weight bearing, because it 
is a period of relaxation of supporting structures of the arch.’ Never 
allow bedroom slippers. 

Exercises —Exercises are the most important factor in the treatment. 
Chey are active and resistive, and should be carried out twice daily in 
bare or in stockinged feet. The child is told they are games. Exercises 
must be done slowly, and the feet should never be allowed to “come 
down with a bang.” A great many special exercises have been described. 
Some of the most valuable are given. 


1. Lewin, Philip: Do Your Feet Hurt? Hygeia 3:317 (June) 1925. 
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EXERCISES 
1. Stand barefooted with the feet parallel, and about 2 inches apart, straddling 
a seam or a line in a rug. On the count of 1, the feet are forcibly turned out, so 


that weight is borne on the outer borders, and on the count of 2, they are allowed 
to slowly roll in, but not all the way. This is carried out from 25 to 100 times. 


2. Same as number 1, except that the two big toes are held together and on 
the floor. 

3. Standing with the feet straddling a seam in the rug, or a line on the floor, 
the subject walks across the room with all the weight borne on the outer borders 
of the feet. This is carried out five times up and back. 

4. The same as exercise 3, except that the subject lifts the foot so that it is 
opposite the other knee, and walks across the room in that way, that is the so- 
called “ostrich step.” Weight must at all times be borne on the outer border of 
the foot. 





Fig. 10.—A, exercise 1; B, exercise 2. 


5. The feet are held parallel, and the knees are maintained in a straight posi 
tion. The knees are then rolled outward, which automatically causes the longi 
tudinal arch to rise (Lowman). This is carried out about 25 times. 


6. Rise on the toes, tilt the weight to the outer borders and come down—in 2 


counts. This should be done 25 times. 


7. A supination board is an isosceles triangle board, about 6 inches high and 
8 feet long. The child walks the length of the board three or four times, as one 
would walk on the eaves of a house. 


8. The subject is seated, holding the foot at a right angle with the leg, and not 
turned in or out. The exercise is done in four counts. On the count of 1, the 
foot is forcibly put in the position of toe-drop. On the count of 2, the foot is 
swung in; on the count of 3, it is pulled upward, and on the count of 4 it is 
brought back to the starting position describing a half circle. This is performed 


25 times. 
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Fig. 11.—A, exercise 3; B, exercise 4. 
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Fig. 12—Supination board, which consists of an isosceles triangle 6 inches 
high, and 8 feet long. A, front view; B, rear view; C, side view. 
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9. This is a resistive exercise. The subject sits on a table and the second 
person sits on a chair. The subject forcibly swings his foot inward and upward, 
and holds it in this position with all his power. The second person attempts to 
swing the foot outward and downward. This effort on the part of the second person 
is resisted by the subject. The exercise is carried out from 15 to 25 times. At 
no time should the second person use as much power as the first. Between each 
two of these exercises the subject relaxes his foot. 

10. (For shortened heel tendons).—Standing about 2 feet from a _ wall, 
with the toes together and heels apart, the palms are placed against the wall, and 
the back and hips are allowed to sag in; at all times the heels must be kept on the 
ground. This should be done about 25 times, and the distance from the wall 
gradually increased as the heel tendons stretch and will permit. 


11. Walk on the heels across the room twice. 
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Fig, 13.—A, exercise 8: B, exercise 9. 


OTHER EXERCISES 

Ballet dancing is excellent exercise because of the foot training. 
although much of it is very hard on the longitudinal arch at first. There 
are, however, some children for whom it is detrimental until their feet 
have been strengthened by the treatment outlined here. Ballet dancing 
may be started at the age of 4 or 5 years, toe dancing should not be 
staited before the age of 8 or 10 years. 

Swimming is very good. Roller skating is good, but ice skating may 
be harmful at first. The child should wear a wide figure-of-eight webb- 
ing or leather strap over the stocking, or a leather skate strap outside of 
shoe, making a figure 8. 
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Kiddy cars may be injurious in causing knock-knee and flatfoot. It 
is important that the distance from the seat to the ground is correct for 
the individual child. If the child wears out the shoe on the inner border, 
it is harmful. 

Massage of the feet and legs should be given twice daily, using olive 
oil or cocoa butter. The movement should be deep rotary. In the case 
‘f painful feet in the older children an anodyne ointment should be used : 

Gm. or Ce 
I; Olei gaultheriae 
Acidi_ salicylici 


Mentholis ........ : 
ee -~ 1 


Ungt. aquae rosae ° + Rae were en eee we a os 5 
Lanolin ..... eer ye saosin ea ak ch epics Oa 5 
Mix and make an ointment, and put in collapsible tube 


Sig: Apply externally for massage twice daily using deep rotary movement 





Fig. 14.—A, flatfoot in a girl, aged 1 year; B, same as A, showing a positive 
elbing sign; C, same feet in corrective plaster-of-Paris casts. 


Contrast foot bathing should be prescribed for older children; the 
rections are as follows: 

Obtain two buckets, each large enough to contain both feet. Fill bucket no. 1 

ut two-thirds full of warm water, and bucket no. 2 two-thirds full of cool 
iter. Sit beside the buckets. Place both feet in the warm water for exactly 
e minute. Remove feet and place in the cool water for exactly one minute. 
.lternate in this manner for ten minutes, that is, five minutes in each bucket. 
his routine should be carried out twice a day, increasing the contrast of the water 
adually from day to day. 


Support for the longitudinal arch is obtained by means of felt pads. 
(hese afford a resilient support and thereby increase the spring of the 
sait. They are highly desirable and perferable to rigid supports such as 
those made of metal, celluloid or leather. Metal arch supports act as 
props or crutches and do not increase the power of the supporting struc- 
tures of the foot. 


| have long since discontinued the use of leather insoles because they 


confuse the shoe fitter, who cannot judge accurately the amount of 
space to be allowed. He is instructed to fit the foot accurately without 
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allowing for anything. The pads should go into natural hollows, there- 
fore, no extra space is required. The pads are inserted directly into 
the shoes and held by means of a special glue and tacks. 

A Goldthwaite figure-of-eight leather strap is of some value. 
Adhesive strapping is only occasionally indicated, except in acute trau- 
matic feet. Plaster-of-Paris is necessary in some cases, and is usually 
better than braces for short periods. Dr. Silver of Pittsburgh recom- 
mends plaster over comparatively long periods, in an attempt to cause a 
certain degree of rigidity in a varus position. The braces which should 
be mentioned are the single outside caliper and T strap of Jones, and the 


lever-sole of Calot. 





lig, 15.—a, b and c, Calot lever sole 
same applied to the foot. 


Operation is rarely indicated except for rigid flat feet, in which type 
forcible manipulation under anesthesia and the application of a cor- 
rective plaster cast is of great value. Occasionally, the peroneal tendons 
must be resected. Lengthening of the Achilles tendon is indicated in the 
so-called “muscle bound” feet, because these patients are unable to per- 
form the exercises properly owing to the structural shortening of the 
tendon. Osteotomy of the os calcis or other bones is occasionally indi- 
cated. Tendon transplantation is advisable in selected cases as is also 
partial arthrodesis. The treatment of associated knock-knee or bow- 
leg (if marked) is osteotomy and corrective casts, or braces. 

[ have not referred to metatarsalgia in childhood, or metatarsus varus, 


because they do not come within the scope of this paper. 

















Correspondence 


ACIDIFIED MILKS 


To the Editor:—In my review of acidified milks, in the March issue of the 
imerican Journal of Diseases of Children, I failed, through an oversight, to give 
credit to Dr. Roy M. Greenthal of Milwaukee, who appears to have been the 
first in this country to use milk soured by additions of acid for infant feeding. 
[In a paper read in June, 1922, and published in January, 1923 (Greenthal, R. M.., 
The Role of Acidified Milk in Infant Feeding, J. Michigan M. Soc. 22:9 [Jan.] 
1923), Dr. Greenthal reported the successful use of milk soured by the addition 
f from 6 to 8 cc. of pure lactic acid to the quart of milk, approximately the 
proportions later advised by Marriott. Dr. Cowie referred to Dr. Greenthal’s 
ork in his discussion of my paper at the 1923 meeting of the American Pedi- 
tric Society. 
Harotp K. Faser, M.D., San Francisco. 
Stanford University School of Medicine. 


News and Comment 


DEATHS OF PEDIATRICIANS ABROAD 


We have to record the following deaths among pediatricians abroad. 

Prof. André Moussous of Bordeaux at the age of 69. Dr. Moussous had 
een for many years a prominent teacher of pediatrics at Bordeaux, and had 
ublished many articles on various pediatric subjects. 

Prof. A. Filia, Director of the Pediatric Clinc of the University of Sassari, 

Dr. Chatin of the Faculty of Medicine of the University of Lyons, France. 
’r, Chatin took an active interest in puericulture and was especially helpful 

forwarding the efforts of the American Red Cross of Lyons. He took over 

the visiting nurses work, established by that organization, and has conducted 
very successfully ever since. 


BREAST FEEDING DEMONSTRATION 


lhe Massachusetts Department of Health requests the cooperation of the 
edical profession in the establishment of breast feeding demonstrations in 
ur cities and towns, which have been selected because the public health 
ursing is well organized in those communities. The object is to show that 
is possible and desirable to increase the percentage of breast fed babies, the 
plan is to secure the consent of each physician to have their patients visited 
hy a public health nurse who will see every mother two weeks after the birth. 
\ “form” as a reminder of breast feeding will then be sent to the mother 
monthly, and will include a return form; every mother who fails to return 
the form or signifies thereon any difficulties in feeding will be visited by the 
nurse, and every mother will also be visited when the baby is six months of age. 








Abstracts from Current Literature 


Anatomy and Physiology 


FURTHER StupIES ON THE ParatHyroip Hormone. Seconp Paper. J. B. 
Cotiip and E, P. Criark, J. Biol. Chem. 66:133, 1925. 


The authors have isolated the hormone of the parathyroid gland of oxen as a 
light gray amorphous powder; it was soluble in water, and precipitated at a 
hydrogen ion concentration of pu-4.8. It is apparently a protein containing 
14.6 per cent to 15.5 per cent nitrogen, some sulphur and iron and no phosphorus ; 
it gives the common protein reactions. The purified substance contained 1 unit 
per 0.3 mg. The method of production of the purified preparation is given. 


THE CONCENTRATION OF CHLORIDES IN THE GLOMERULAR URINE OF Frocs. J. T. 
WeEARN and A. N. Ricuarps, J. Biol. Chem. 66:247, 1925. 


The authors examined and compared the chloride content of bladder urin 
glomerular urine and blood plasma, obtained essentially simultaneously fro 
individual frogs. The authors used their recently described technic for catheter 
izing a glomerulus, obtaining approximately 1 mg. urine per hour over a period « 
four or five hours. Prof. T. W. Richards of Harvard had developed a metho 
for detecting chloride in concentration of 1: 30,000,000; this method was used 
this study. The authors found that the chloride of the glomerular urine wa 
invariably of higher concentration than that of bladder urine, which indicat 
that the chloride is eliminated by the glomeruli and reabsorbed by the tubule 
The concentration of the chloride of glomerular urine was greater than that 
blood plasma, simultaneously obtained. The authors believe that errors «©! 
technic are not responsible for this difference, and are forced to conclude th 
filtration is not the only method of glomerular excretion of chlorides. 


Srupies ON CHOLESTEROL. I. SYNTHESIS OF CHOLESTEROL IN THE ANIMAL Bot 
F. S. RanpLEs and ArtHuR KNupson, J. Biol Chem. 66:459, 1925. 


White rats were fed on a diet containing no cholesterol for a period lastin; 
from time of weaning until 5 months of age. Analysis of the blood, brai 
and liver and in some cases of the entire body of these animals show: 
cholesterol to be as abundant as in control animals. Thus, the white rat 
able to synthetize cholesterol. 

THE DETERMINATION OF CALCIUM IN TIssuES, Feces, AND Mitk. R. C. Cort 

and W. Denis, J. Biol. Chem. 66:601, 1925. 


In the analysis of bone, of other body tissues, of milk and of feces, the 


authors have substituted for the usual method reducing to ash a new procedur« 
in which the material is digested in an autoclave at temperature of 160 to 180 F., 
with from 0.01 to 0.1 normal solution of sodium hydroxide. The material after 
digestion is then treated for thirty minutes with excess of concentrated hydro- 
chloric acid and filtered. The calcium is in the filtrate, and is determined 


volumetrically after precipitation as oxalate. 
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Tue FATE oF SUGAR IN THE ANIMAL Bopy. I. THE RATE oF ABSORPTION OF 
HEXOSES AND PENTOSES FROM THE INTESTINAL Tract. Cart F. Cort, 
J. Biol. Chem. 66:691, 1925. 


Solutions of various hexoses and pentoses were fed to fasting rats by 
stomach tube at hourly periods. The rats were then killed and the intestine 
ligated and removed. The amount of unabsorbed sugar in the intestine was 
determined per unit of body weight. 

Each sugar is absorbed at a definite rate, which is independent of concen- 
tration or total amount. Thus 20, 50 and 80 per cent glucose solutions are 
absorbed at the same rate. 

The following is the order of the sugars in the rate of absorption: galactose, 
glucose, fructose, mannose, ::ylose, arabinose 


Hypertonic sugar solution: are diluted in the stomach by excretion of water. 


Hiceins, Cincinnati. 


MerCHANISM OF Pancreatic Dicestion. THe Function or Secretin. J. 
MELLANBY, J. Physiol. 60:85-91, 1925. 


Pancreatic juice secreted after intravenous injection of secretin contains 
upproximately 0.14 sodium bicarbonate, but diminished quantities of trypsinogen, 
amylase, and lipase as secretion proceeds. This is not due to exhaustion of the 
‘land. Removal of vagal control from the pancreas cells by atropine or by section 
f the vagi produces the same effect. Hence, the hypothesis that the enzymic 
content of pancreatic juice is determined by the vagus nerves, whereas the 
uantity of sodium bicarbonate is determined by secretin. 


CELLULAR CHANGES IN INTESTINAL Fat Apsorption. W. Cramer and R. J 
Luprorp, J. Physiol. 60:342--346, 1925. 


In the synthesis of fat which proceeds in the cells of the intestinal epithelium 
uring fat absorption, the Golgi apparatus is the cell structure mainly concerned 


SORMAL VARIATIONS OF INORGANIC PHosrpHorus or Bioop, R. FE. Harvarp and 
G. A. Reay, Biochem. J. 19:882, 1925. 


During sleep, night or day, the rise in inorganic phosphorus may be from 
) to 50 per cent. Seasonal variations range from 2.9 mg. per hundred cubic 
entimeters in January to 4.0 mg. per hundred cubic centimeters in August 


adults). 


OBSERVATIONS ON THE EFFECT OF VARIOUS CARBOHYDRATES ON THE KETOSIS O1 


STARVATION IN THE HuMAN Supyect. M. W. Govpriatt, Biochem, J. 19:948 
957, 1925. 


Glucose, fructose, sucrose and maltose have an antiketogenic action, while 
galactose, mannose, lactose and glycerol are inert. Evidence is shown for 
deficiency in storage power and oxidation after starvation. The normal condition 
is reestablished after administration of cabohydrate. The maximum antiketogenic 
action of the sugars has been shown to occur during the fall in blood sugar, that 
is, during storage and oxidation of sugar. 


KuGELMASS, New York 
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THE ABSORPTION BY THE Mucous MEMBRANE OF THE URETHRA AND BLADDER. W. 


SCHONFELD and W. G. MULLER, Miinchen. med. Wehnschr. 72:291-294, 1925. 


The authors describe a case of alypin intoxication and death followed by an 
injection of 10 cc. of a 5.0 per cent solution of alypin nitricum into the urethra: 


one-half minute later the first symptoms were noted, nausea and _ tonic-clonic 


convulsions; one-half hour later, death. According to the necropsy findings, 


death was due to an acute intoxication. 

Following this, the authors undertook experiments to obtain information about 
the absorption of drugs through the anterior and posterior parts of the urethra 
They used 10 cc. of a 5.0 per cent pilocarpin solution which was 


and the bladder. 
For the posterior urethra they used from 


kept in the urethra for fifteen minutes. 
10 to 20 cc. of the same solution and they injected 300 cc. of a 0.5 per cent solution 


into the bladder. 
Tuberculin in 1 per cent, 10 per cent and 20 per cent solutions was used for 


the same purpose in cases of tuberculosis of the skin. In three cases out of five, 


they observed focal and systemic reactions similar to those they had previously 


from subcutaneous tuberculin. 

For the pilocarpin absorption the salivation was used as an index. 

The anterior and posterior parts of the urethra absorbed a considerable amount 
of both drugs. (No quantitative studies were made.) The bladder experiments 
were negative, but they did not accept this as a proof, because only a 0.5 per cent 
solution had been used. 

Further experiments were undertaken to determine whether irritation has an, 


influence on the absorption, and they found that absorption was greater afte; 


irritation, even after hours of time had elapsed. ; ‘ : 
Gros, Rochester, Minn 


Hypnosis IN OTOLARYNGOLOGY. Proceedings of the German Otolaryngolog 


cal Society, Part 2, Supplement. ALrrep Pryser, Ztschr. f. Hals-, Nase: 
u. Ohrenh. 12:214, 1925. 
Peyser believes there is a definite place for hypnosis. 
cating and activating the weakened will, but, if all these psychotherapeutic end 
He classifi 


He suggests reedu 


fail, hypnosis, superficial or as deep as necessary, may succeed. 
suitable conditions as follows: 

1. Local functional disturbances, combined with or following organic dis 
turbance, that is, unusually severe pain; neuralgia after healing; posttonsille« 
tomy trismus; postoperative aphonia. 

2, General disturbances: insomnia from tinnitus; loss of appetite from 


cacosmia. 
3. Mental states or complexes induced by illness such as ozena, deafness 
and speech defects. 
4. Phobias: syphilis, carcinoma and hereditary deafness. 
Habits: ear scratching; nose picking; drug addictions. 
Removal of fear may enable use of 


uN 


6. Fear: of anesthesia; of operation. 
local instead of general anesthesia. 

Hofer has found it useful in nervous cough. Stern believes suggestion and 
reeducation are preferable to hypnosis in stuttering. Kuemmel sees danger in 
systematic hypnosis for tinnitus. Peyser also had good results in nervous 
cough. He agrees with Stern that hypnosis is not the best method for stuttering. 
He does not recommend it for tinnitus but for anxiety neurosis and insomnia 


resulting therefrom. . 
Lewy, Chicago. 
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Pathology, Bacteriology and Biochemistry 


Tue Errect OF THYROPARATHYROIDECTOMY IN DoGS ON THE EXCRETION OF 
CALCIUM, PHOSPHORUS, AND MaGNesium. IsiporR GREENWALD and JosEPH 
Gross, J. Biol. Chem. 66:185, 1925. 


The authors found no increase in the calcium excretion in urine and feces of 
dogs after thyroparathyroidectomy. This is contrary to findings in earlier work 
reported by McCallum. 


\ COLORIMETRIC METHOD FOR THE DETERMINATION OF THE fu OF CEREBROSPINAL 
Fiur. Irvine McQuarrigE and A. T. SHout, J. Biol. Chem. 66:367, 1925. 


The authors have developed a colorimetric method for determining the 
hydrogen ion concentration (pa) of cerebrospinal fluid. In such determina- 
ions special care must be taken: (1) to avoid loss of carbon dioxide from 
the fluid, and (2) to make the determination at body temperature. 

The blood and spinal fluid normally have the same pu. The spinal fluid 
if patients with meningitis is more acid than the blood. 


\ METHOD FOR THE DETERMINATION OF THE ENERGY VALUES OF Foops AND 
ExcreTa. Francis G. Benepicr and Epwarp L. Fox, J. Biol. Chem. 
66:783, 1925. 


This is a simple method for obtaining the caloric value of food and excreta 
determining the oxygen consumption in the combustion of the material and 
alculating the caloric value by using the average factor that 4.85 calories 
quals 1 liter of oxygen consumed. (Fat = 4.7 calories, starch = 5.06 calories.) 
The material is burned in a small glass chamber attached to the Benedict- 
ollins respiration apparatus; the apparatus is filled with oxygen; ignition is 
y iron wire as in a bomb; the change of volume of the entire system repre- 
ents the oxygen used in the combustion (CO, being absorbed by soda lime). 





Hiceins, Cincinnati. 


‘HE RELATION OF BacILLUS ABORTUS FROM BovINE Sources TO MALTA FEVER. 
THEOBALD Situ, J. Exper. Med. 43:207, 1926. 


The essential identity of B. abortus and B. melitensis pointed out by Evans 
as been affirmed by all those who have subsequently compared them. The 
problem to be solved concerns the minor differences which make one pathogenic 
for man, the other not, except under unusual conditions still to be defined. 

Two strains of B. melitensis isolated from human cases, and strains of 
3. abortus of bovine and porcine origin were inoculated into guinea-pigs. The 
lesions produced in the guinea-pigs were studied. 

The author’s conclusions are: 


1. Comparative tests on guinea-pigs with B. abortus yield the best results 
when minute doses are injected subcutaneously and the animal kept for at least 
four weeks. 

2. B. abortus gradually loses its virulence for guinea-pigs under artificial 
cultivation, 

3. Two cultures resembling B. abortus from cattle, isolated from human cases 
of so-called Malta fever, are shown to be in their effect on guinea-pigs not identical 
with the bovine strains. 


4. The results of studies of B. abortus from swine indicate a close relation 
between the porcine strains and the two human strains. 
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\GGLUTINATION AFFINITIES OF THE ABORTUS-MELITENSIS GroUP OF BactTerta. 
WITH SPECIAL REFERENCE TO Two HuMAN Strains. Marion L. Orcutt, 
J. Exper. Med..43:225, 1926. 


In view of the differences between B. abortus of bovine origin and two human 
strains resembling B. melitensis described by T. Smith, it seemed desirable to 
examine the serologic relations of the strains compared by him with especial 
reference to agglutination. 

Two strains each of B. abortus of bovine origin, B. melitensis from human 
cases, and &. abortus from swine were tested. No serologic distinctions were 
demonstrated. The B. melitensis strains were found to be identical with the 
bovine and swine strains by means of agglutination and agglutinin absorption 
reactions in unheated serums, by agglutination in heated serums, and with the 
use of heated cultures in unheated and heated serums. 

McCuure, Evanston, III. 


METHODS FOR INCREASING THE PropucTION oF ANTITOXINS. G. RAMON, An 
de I’Inst. Pasteur 40:1 (Jan.) 1926. 


In an attempt to enhance the antitoxic value of serum, it was noted that 
when abscesses resulted from inoculation of the antigen, due to skin co: 
taminants, the titer was increased. In order to avoid the complications int: 
duced by the contaminants, and still retain the stimulating effect, sterile foreig: 
substances were mixed with the anatoxin before inoculation. Tapioca 
found suitable, and by gradual liberation of the anatoxin, it seemed to prolong 
its effect. In a large series treated in this manner, the titer of the antibod: 


at the close of the period was from two to five times as great as in a contr 
series which received the same amount of anatoxin, but without the addit 


of foreign substances. 


HyYPERSENSITIZATION TO TUBERCULIN AND TO Kocn’s BACILLUS IN EXPERIMEN 
TuBercuLosis. A. Bouguet and L. Necre, Ann. de I’Inst. Pasteur 40:11 
(Jan.) 1926 
Summarizing a lengthy review of experimental work, these authors arr 

at the following conclusions: 

Tuberculous hypersensitization, which is responsible for the reactions 
the various tuberculin tests, can be produced by the paratuberculous bacilli 
and their extracts, in addition to the various types of Koch’s bacillus and 
their tuberculins. 

In most species of animals, particularly in the guinea-pig, the reactions 
which indicate this hypersensitization present numerous aspects: the infected 
animal soon responds to the intraperitoneal, intravenous or subdural reinocula- 
tions with an immediate anaphylactic shock; later with generalized progressive 
disturbances, capable of producing death within a few hours. Locally, after 
the intradermal test, one sees first a transitory papule, followed by necrosis 
and suppuration, sometimes resulting in a superficial slough. Normal non- 
sensitized persons react to neither the bacillary proteins nor to the tuberculin. 

The living tubercle bacilli, whether virulent or not, or tuberculin-producing 
or not, as well as the dead bacilli, whole or disrupted, or with proteins, all 
sensitize rabbits and guinea-pigs in varying degrees to the dead bacilli, their 
homologous proteins, and to tuberculin. The liberated proteins represent the 
essential antigen of Koch's bacillus, while tuberculin is a partial antigen, 


passive, and unique in its action. 
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After a greater or lesser delay (the ante-allergic period), tuberculous guinea- 
pigs react to tuberculin and to dead bacilli. However, since this response can 
be evoked in varying degree by avirulent bacilli, the dead organisms or their 
proteins, it would appear that a nodular tuberculous lesion is not necessarily 
the cause of this sensitivity. 

In the tuberculous person, hypersensitivity and immunity usually coexist. 
In all instances, the former precedes the latter in its development; and in 
animals prepared by the injection of dead bacilli, or avian or paratubercle bacilli, 
the hypersensitivity is not accompanied by any significant degree of immunity 
to Koch’s bacillus. 

Immunity and hypersensitivity are, therefore, two distinct and independent 
conditions, arising in an organism infected with Koch’s bacillus. 


[NFLUENCE OF SPECIFIC IMMUNE SERUMS ON THE CULTURE OF PATHOGENIC 
OrGANISMS. M. Nicotte and E. Cagrsarr, Ann. de I’Inst. Pasteur 40:43 
(Jan.) 1926. 


It has been noted that organisms may grow better in mediums which contain 
serums of animals immunized to the organism in question than in culture 
mediums containing nonimmune serum. This has been confirmed by the 
iuthors, and found to apply to many organisms, including the gonococcus 
and pneumococcus (groups I, II and II1) and B. anthracis, B. diphtheriae, 
BR. tetani, B. typhosus and B. paratyphosus A. In all cases in which liquid 
mediums were used, the culture obtained was more abundant when the medium 
contained the specific homologous antiserum than when it contained nonspecific 
intiserum or normal horse serum. There is increased tendency for the organ- 
isms to clump together, because of agglutination, and it is suggested that this 
property may serve to concentrate at the surface of the organism the nutrient 
onstituents of the medium needed for bacterial growth. When solid mediums 
are used, no increased growth is noted. 

Boyp, Iowa City. 


CONTRIBUTION TO THE STUDY OF TERATOMA OF THE THyroID. Huco Custer, 
Frankfurt. Ztschr. f. Path. 33:125, 1925. 


The author reviews eight cases in the literature, all but one of them occurring 
in new-born children, the exception being a woman aged 41. His own case was 
in a child, aged 3 days. The tumor was made up of: 1. Glia tissue, which com- 
posed the bulk of the growth. 2. Cysts with cornified epithelium, hair follicles, 
sebaceous glands, etc. 3. Connective tissue, partly fibrillar and partly myxomatous 
in nature. 4. Hyaline cartilage. 5. A little cancellous bony tissue. 6. A small 
amount of fat. 7. Cysts with cylindric epithelium. He discusses the various 
theories as to the origin of such tumors from the earliest (Wilms, Marchand, etc.) 
to the latest and believes that Budde’s theory (that thyroid teratomas represent 
displaced elements of the foregut) is the most plausible; although he considers 
as somewhat artificial, that author’s further assumption that entire blastomeres 
are included in the thyreoglossal duct, or in a gill cleft. Custer believes that 
such tumors are purely a matter of chance displacements of totipotential cells 
from the foregut, structures that can reproduce any or all of the three germ 
layers. 


Foot, Cincinnati. 
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SoME RARE BACTERIOLOGIC FINDINGS IN SECRETIONS AND Excretions. L. Bitter 
and M. GuNnpEL, Miinchen. med. Wehnschr. 72:379-380, 1925. 


In four cases, the authors found that a bacillus which they named Bacillus 
septicum was the causative agent of pus formation and sepsis. Morphologically 
and culturally, it occupies a position between malleus and diphtheroid bacilli. In 
two Cases, it caused otitis media; in two other cases, it produced purulent menin- 
gitis. Two blood cultures were taken with positive results. Three occurred in 
young children, but the age of the fourth was unknown. 

In the exudate of one adult with pleuritis, they found diphtheroid pyogenes 
flavum bacilli. In the blood of another adult with phlegmon and icterus, Bacillus 
‘ecalis-alkaligenes was found, together with a streptococcus. The bacillus fecalis- 


aligenes proved pathogenic in the animal experiment. 


EXPERIMENTAL STUDIES CONCERNING THE ACTION OF STRONTIUM AND ITS CorreE- 
LATION TO THE DyNAMIK OF THE HEART AND Ionic Miuiev. F. SALZMANN 
and F. HaFFner, Miinchen med. Wchnschr. 72:550-551, 1925. 


In a comparative study, strontium was found to have a similar but stronger 
action on the heart than calcium. When calcium is replaced by strontium in a 
Ringer nutrient solution, the heart contractions become more marked; on return- 
ing to a normal Ringer solution the opposite happens. Higher concentrations of 
calcium tend to produce disturbances of the heart rhythm even up to blocking of 
the heart action; strontium 
In a concentration below 1: 1000, the action on the heart is only about one-fourth 





acts in the same way only this tendency is less marked 


that of calcium, this being due to the potassium ions in the Ringer nutrient solt 
y a summary of their work which will appear in th: 


tion. The paper gives onl 
' fiir experimentelle Pathologie und Pharmakologie. Salzmann will report at 
+] 


later date about therapeutic experiments and results. 


Gros, Rochester, Minn 


INFLUENCE OF Ions Upon Diuresis IN INFANTS. FE. FREUDENBERG, Ztschr. f. 
Kinderh. 39:608, 1925. 


n strongly acid urine, measured by its hydrogen ion concentration, granular 
‘asts occur and disappear when the urine becomes less acid. In the toxic 
form of acute disturbance of nutrition, the occurrence of casts in the urine 


represents one of the signs of acidosis. 


INFLUENCE OF IONS ON THE MEANING OF IDIOMUSCULAR SWELLINGS IN YOUNG 
CHILDREN. F. Demurtu, Ztschr. f. Kinderh. 39:613, 1925. 


The phenomenon, which consists of a localized contraction of muscle or 
twitch, at the site of a mechanical stimulation, has been known for a long 
time but never described in infants. Moreover, there may appear on stimula- 
tion, instead of a twitch, a distinct swelling which remains visible for a short 
time. If the twitch phenomenon occurs in the first nine months, it is of bad 
prognostic import. The swelling phenomenon is even more serious. No 


— - : : P railable 
explanation 1s available ms 
EMERSON, Boston. 


New OBSERVATIONS ON THE ANATOMY OF THE VOCAL Corps. Proceedings of the 
German Otolaryngological Society, Part 2, Supplement. M. Hajek, Ztschr. 
f. Hals-, Nasen- u. Ohrenh. 12:220 (Nov.) 1925. 


Beneath the epithelium there is a thin propria which lies loosely on the 
elastic edge of the cord and is definitely delimited above and below at the 
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point at which the squamous epithelium meets the ciliated. A definitely 
localized edema can be produced by injection of fluid in this region (Reinke). 
According to this author, a similarly definitely localized edema occurs in living 
subjects. Polyps and polypoidal thickening of the edge of the cord margin 
are the products of chronic inflammation of the distinctly outlined subepithelial 
tissue, with secondary changes in the same. Ei 

Lewy, Chicago. 


TITRATION OF DIPHTHERIA ANTITOXIN AND A TESTING OF THE SERUMS USED 
in CZECHOSLOVAKIA. B. FEIERABEND, Cas. lek. cesk. 64:42 (Jan.) 1925. 


Practically all the antitoxin and serums are imported, and the Government 
not adopted standards for quality. The method of Ehrlich was used and 
the commercial brands varied from 80 to 105 per cent of the published potency. 


— STULIK, Chicago. 
Nutrition 


‘ickeTs. L. R. DeBuys, lowa State M. J. 16:68 (Feb.) 1926. 


Rickets was known 2000 B. C. Glisson described the disease and gave it the 


ume of rachitis in 1681. It was known as English disease because of frequent 
nifestation in that country. 

Virchow showed the chief fault in rickets was lack of proper ossification and 
t destruction or disintegration. Diagnosis is to be made by its pathologic find- 
gs, its roentgenographic evidence and its serologic tests. There has been more 
estigative work done in the last decade than in any other period. 

Several theories are advanced for the cause of rickets, including infection, diet 





hygiene. Each is discussed and the results of experiments for each are | 
ecited. 
This condition is more prevalent the second half of the first year. Breast ' 

| infants showed increased manifestations toward the end of the first year, 
ept craniotabes which began at the fourth week and reached the peak at | 


<teen weeks. 

Calcium and phosphorus are two elements found to be altered in rickets. 

In moderate rickets, the phosphorus or calcium or both may be moderately 
wered. In severe rickets, the phosphorus is markedly reduced, even in the breast 
|, while the calcium may or may not be lowered. 

Some observers report two main kinds of rickets, one characterized by normal 

nearly normal calcium and low blood phosphorus; the other by normal or 
arly normal blood phosphorus, but with low calcium. 

A diet defective in its fat content has long been believed to predispose to 
rickets. This kind of fat is animal fat. The animal fat contains at least one 
accessory food or vitamin, the fat soluble A. 

Cod liver oil is rich in this vitamin. Calcium content of breast milk is greater 
in mothers of normal infants as compared with milk of mothers of rachitic infants. 
Calcium content diminishes as lactation progresses. Calcium content is less in 
the milk of the colored race than of the white race. Egg possesses marked anti- 
rachitic properties. Butter fat has a very feeble influence in protecting animals 
against development of rachitic lesions. Alfalfa leaves and ether extracts from 
clover blossoms are antirachitic in rats. It has been shown that in rats with 
rickets a period of fasting induces a cessation of the activity of the disease. 

Although there is no longer room to doubt the efficacy of cod liver oil in 
curing rickets, the nature of the active principle in the oil is still unknown. The 
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antirachitic effect of cod liver oil is not due to its content of fat soluble A, but 
to some other factor. The evidence points to a fourth vitamin. 

Rickets has been encountered with every kind of food given, and in some 
instances to an appalling degree in breast-fed infants. Rickets is notably frequent 
in parts of the world in which the amount of sunlight is relatively small as com- 
pared with other parts in which the amount of sunlight is plentiful. Rapid 
recovery has been noted in many subjects by putting them in the sun and the 
fresh air without change in diet and without drugs. 

Recovery results more rapidly with quartz light irradiation than with any other 
method. Duration of treatment is different at different ages. Exercise, especially 
walking, is advised against until the child is well on the road to recovery. 


TurRNER, Des Moines, lowa. 


THe Errect 0F FERMENTATION WITH SPECIFIC MICROORGANISMS ON THE VITAMIN 
C CoNTENT OF ORANGE JUICE AND Tomato Juice. S. LepKovsky, E. B. Hart, 
E. G. Hastines and W. C. Frazier, J. Biol. Chem. 66:49, 1925. 


Orange or tomato juice loses its antiscorbutic property within one week after 
being extracted. This loss of vitamin C is due to the action of oxygen, for when 
orange juice was protected from air by means of vaseline, its ability to prevent 
scurvy remained. Orange juice, fermented with yeast, still had vitamin C fifty-one 
days after being drawn, but had none after one hundred and twenty-six days; 
the fermentation probably acted to free the juice of oxygen. Bacteria acted very 
slowly, if at all, to destroy vitamin C. The authors ascribe the absence of 
vitamin C in sauerkraut and silage to the presence of oxygen. 


SomME OBSERVATIONS ON THE ROLE oF CYSTINE AND CERTAIN MINERAL ELEMENTS 
1N Nutrition. Extra Woops, J. Biol. Chem, 66:57, 1925. 


White rats, fed exclusively on whole wheat, whole milk powder and table salt, 
showed a very excellent record as to longevity and reproduction. 


Tue EFrect oF CHANGES IN THE CIRCULATION ON CARBOHYDRATE UTILIZATION 
F, A. Cajori, C. Y. Crouter and RatpH Pemserton, J. Biol. Chem. 66:89, 
1925. 

Persons with a low sugar tolerance have usually an exaggerated and pro- 
longed hyperglycemia, which may be due to delayed stimulation of the pancreas 
to insulin production or to an inadequate output of insulin. The delayed removal 
of sugar from the blood may also be due to interference with the blood supply 
to the muscle tissues which play a part in the removal of sugar from the blood. 

The authors determined the blood sugar curve following ingestion of glucose 
with the person in two positions: (1) seated, and (2) lying in bed with both legs 
and one arm elevated. In 54 per cent of the cases the blood sugar remained high 
over a longer period when the limbs were elevated than in the control tests; in 
the other cases, there was no change in the blood sugar curve. 

These findings were used as a likely explanation of the low sugar tolerance 
observed in patients with arthritis. For the lowered carbohydrate tolerance is 
probably due at least in part to the mechanical factor that the blood supply is 
not so active as normally in the tissues (muscle) which play a large part in the 


removal of sugar from the blood. 
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CARBOHYDRATE UtitizaTion. I. Rate oF DISAPPEARANCE OF D-GLUCOSE FROM 
rHE Bioop. VINCENT pU VIGNEAUD and Wa trter G. Karr, J. Biol. Chem. 
66:281, 1925. 


This paper contains an experimental study as to the explanation for the effect 
of diet, fasting and medication on the customary sugar tolerance test used in 
clinical diagnosis. Rabbits were used as the experimental animals. 

Previous periods of fasting cause a slower disappearance of sugar from the 
blood after absorption from the intestine following giving of glucose by mouth; 
that is, the blood sugar remains higher over a longer period and there is more 
tendency to glycosuria if the animal had been starved. If glucose or protein had 
been fed eighteen hours before the tolerance test, the glucose disappeared more 
rapidly from the blood; on the other hand, if fat had been fed eighteen hours 
previously the glucose disappeared less rapidly. If epinephrine was given eighteen 
hours previously, there was an increased rate in disappearance of glucose from 
the blood following a test meal, while morphine and insulin cause a decreased rate 
of absorption. Sodium bicarbonate given during fasting, caused more rapid dis- 
appearance of sugar from the blood. The degree of acidosis is not the pre- 
dominant factor in the rate of disappearance of sugar from the blood. 


Fat-SoLUBLE VITAMIN. XXVI. THe ANTIRACHITIC PROPERTY OF MILK AND 
Its IncREASE BY Drrecr IRRADIATION AND BY IRRADIATION OF THE ANIMAL. 
H. Sreensock, E. B. Hart, C. A. Hoppert and Arcure Brack, J. Biol. 
Chem. 66:441, 1925. 


Rats were fed on a diet which produced rickets. The addition of at least 
12 cc. of cow’s milk daily was necessary to cause recovery of the rats from 
rickets. However, if the milk was exposed to ultraviolet rays, only 1 cc. was 
needed for recovery. Similar experiments with goat’s milk showed that 0.5 cc. 
if irradiated milk was equivalent to 12 cc. of unirradiated milk in healing 
rickets. When a goat was irradiated 1 hour daily for four days, its milk 
showed healing properties in quantity of 2 cc. 


\NTIRACHITIC SuBSTANCES. II. THe Action oF N-Butyt NITRITE ON ACTIVATED 
CHOLESTEROL AND THE ANTIRACHITIC VITAMIN. CHARLES E. Butts, J. Biol. 
Chem. 66:451, 1925. 


n-butyl nitrite destroys the antirachitic property of cod liver oil and also 
of irradiated cholesterol (dissolved in either seal oil or cod liver oil) slowly 
at room temperature and rapidly on heating. This presents evidence pointing 
to the identical nature of these two antirachitic substances. 


THE NUTRITIONAL REQUIREMENT OF THE CHICKEN. VI. Does THE CHICKEN 
ReguireE Vitamin C? E. B. Hart, H. StTeenpock and S. Lepxkovsky, 
J. Biol. Chem. 66:813, 1925. 


Chickens fed on a diet containing no vitamin C do not develop scurvy. The 
livers of such chickens are found to contain an abundant supply of vitamin C. 


THe Errect or ORANGE JUICE ON THE CALCIUM, PHosPHORUS, MAGNESIUM, 
AND NirroGeEN RETENTION AND Urinary OrGANIc Acips oF GROWING 
CHILDREN. Marcaret S. CHANEy and KaTtHarINe Biunt, J. Biol. Chem. 
66:829, 1925. 


Two growing girls, aged 10 and 11 years, were each put on a fixed diet for 
two experimental periods of ten and twenty-three days, separated by two and 


i 
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one-half months. The first part of each experiment was a control period 
which was followed by a period when 700 cc. of orange juice was added to 
the diet. Studies were made of the nitrogen, phosphorus, magnesium and 
calcium balance during a portion of each control and orange juice period. 

The orange juice caused: 

l. A greater rate of increase in the weight of the children. 

2. A greater retention of calcium, phosphorus, magnesium and nitrogen. 
3. A decrease in urinary acidity. 


4. An increase in organic acids of the urine. 


cs 


A diminutio1 f urinary ammonia. me 
Hiccins, Cincinnati. 


TREATMENT OF GENERAL Depitity. A. B. Marran, Nourrisson 13:221 (July 


1925. 


1 


Marfan emphasizes the importance of breast milk in the treatment of these 
ises. In infants with debility of the third degree, weighing less than 2,000 Gm., 
almost hopeless to try to rear them without it. Marfan advises nin 
feedings in the twenty-four hours until the weight reaches 2,500 Gm. Such 
infants should receive a daily supply of breast milk equal to 20 per cent of their 
weight. In infants for whom breast milk is not available, modified buttermilk 


is advised, 


consisting of 1 liter of buttermilk with the addition of 40 Gm. of 
cane sugar and 10 Gm. of rice flour or farina. The caloric value of this mixture 
is about 500. A small amount of lime water (10 cc.) is added to each feeding 

In maintaining body temperature, Marfan prefers jackets used for premature 
infants and hot water bottles to a regular incubator. If the body temperature 
cannot be raised in this way, hot baths should be given, the temperature of th« 
water being brought to 38 C. and kept there for twenty minutes. After removal 
from the bath, the baby should be dried and dressed quickly. Stimulation car 

carried out by infusions, transfusions into the fontanel and hypodermic injec- 
ns of caffeine citrate and camphorated oil. Inhalations of oxygen are some- 
Ipful. Antisyphilitic treatment is very important when syphilis is present 
McCLELLAND, Cleveland 
METHOD |} DETECTION OF THE ADULTERATION OF Breast Mu 
Meyer, Arch. f. Kinderh. 75:211 (Feb.) 1925. 

\ method is described by means of which adulteration of breast milk with 
cow’s or goat’s milk, or dilution with water may be detected. The method is 
successful when only 5 to 10 per cent of cow’s or goat’s milk is present, or 20 to 
25 per cent of water has been added, and can be completed within six to seven 
minutes, using 10 cc. of milk. The test is performed by titrating the milk against 
twentieth normal hydrochloric acid solution, the greater amount of buffer sub- 
stance in cow’s and goat’s milk binding more of the acid when these have been 
added to breast milk, and dilution of the milk with water lowering its combining 
power. As there is a possibility that these two factors might balance each other, 
an additional check is afforded by the observation of the character and extent of 
the curd precipitation which occurs with varying amounts of the acid. The char- 
acter of the curdy precipitate in breast milk is constant for the same person, but 
varies considerably in different women, and this may prove to be an important 


factor in its utilization as an infant food 


HEMPELMANN, St. Louis. 
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HisToLoGy OF THE LARYNGEAL Nerves. Proceedings of the German Otolaryngo- 
logical Society, Part 2, Supplement. V. SrupKa, Ztschr. f. Halis-, Nasen- 
u. Ohrenh. 12:228 (Nov.) 1925. 


Stupka distinguishes large, medium and small medullated fiber bundles; of 
the last, four varieties. He also describes small nonmedullated nerves, naked 
axis cylinders and ganglion cells. The article is well illustrated with photo- 


micrographs, and should be read in the original. a 
Lewy, Chicago. 


\ CASE oF INTOLERANCE TO Cow’s MILK IN AN INFANT WITH PurPuRA. M. 
LANDSBERGER, Ztschr. f. Kinderh. 39:569, 1925. 


No similar case of intolerance to cow’s milk with purpura has been 
described. The thrombopenia, prolonged bleeding time and coagulation time 
nd lack of retraction of the blood clot, were not characteristic of purpura. 
It occurred in a purely breast fed baby, aged 2 months. Susceptibility to 

veral forms of protein was confirmed by intracutaneous tests which were 
ccompanied by spontaneous hemorrhages. 


INFLUENCE OF IoNs Upon ANTIRACHITIC ACTIVITY OF THE UNSAPONIFIABLE 
FRACTION OF Cop Liver Ort. H. Beurenot, Ztschr. f. Kinderh. 39:619, 


1925. 


Eleven cases of proved rickets were treated with the unsaponifiable frac- 
of cod liver oil, and its greater curative value was shown in comparison 
th whole cod liver oil. 


ICOSOCIAL OBSERVATIONS Upon CHILDREN Fep From Pustic KITCHENS. 
S. WEISSENBERG, Ztschr. f. Kinderh. 39:634, 1925. 


These observations were made on children during the famine in Russia, 

1922, for the period of a year. The percentage of rickets reported in 
hildren, aged from 6 to 10 years, was 20 per cent. Hunger which lasts for 
months does not do irreparable harm to the body of a child, and compensation 
ccurs quickly when plenty of food is again available. Despite the terrors 
) which the children were subjected, their health was little affected. 


Emerson, Boston. 
Prenatal Conditions 


A CAseE or ARACHNODACTYLIA (SPIDER FINGER). NorMAN S. CARMICHAEL, 


Tr. Edinburgh M. J. 33:26 (Feb.) 1926. 


A girl, aged 2 years, was exhibited at a clinical meeting. She showed numerous 
congenital abnormalities, chief of which were long and narrow feet and hands, 
which can be crumpled up dorsally so that the hands touch the back of the 
forearm. In this condition the muscles are generally poorly developed. The 
head is dolichocephalic, the face flattened, and the supraorbital ridges prominent 
and meeting over the nose. There is an anteroposterior ridge on the vertex of 
the head, and a number of ridges which converge in the external ear. The vision 
is impaired due to dislocation of the lens, due to a maldevelopment of the suspen- 
sory ligament. Usually the eyes do not respond to mydriatics. The chest is 
rachitic. The mental condition is good. 
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Aspects oF IntrA-UTerRINE Lire. R. P. RaNKeN Lyte, Obst. Tr. Edinburgh 
M. J. 33:34 (Feb.) 1926. 


The writer mentions the initiation of antenatal work by the Edinburgh 
Obstetrical Society, and the reduction in the maternal and infant mortality thereby. 
In the conservation of intra-uterine life, he advocates cesarean section as now 
advisable in difficult cases of pelvic contraction or in yomiting of pregnancy, and 
that the operation may be done repeatedly on the same mother, and that steriliza- 
tion of the mother or mutilation of the fetus is not justifiable. Induction of 
abortion for any reason will soon become contrary to medical practice. Cesarean 
section in the first confinement will save many infant lives that were lost by 
placenta previa, and by prolapse of the cord. Eclampsia has been reduced to a 
minimum by prematernity work, and its high infant mortality and prema- 
turity have been greatly reduced. 

Breech, face and transverse presentations can now be converted into vertex 
positions. The infant mortality of breech cases is about 10 per cent. 

Professor Lyle is an enthusiastic advocate of those obstetric procedures 
which give the infant the best chance for life and normality. He predicts the 
more common use of cesarean section, with the possibility oi 100 per cent safety 


for mother and child 
NeFF, Kansas City, Mo. 


CONTRIBUTION TO THE THEORY OF LITHOPEDIA. ELLA FASsTENAU, Frankfurt. 
Ztschr. f. Path. 33:200, 1925. 


There are many theories to explain the origin of lithopedia: the fertilization 
of an aberrant ovum in the peritoneal cavity, with implantation on the peritoneal 
surface, which is rare; displacement of a tubal pregnancy, through rupture of 
the tube, and secondary implantation on the peritoneal surface; or they may be 
due to the protrusion of the products of conception through the ostium 
abdominale of the oviduct, into the peritoneal cavity, which is possible only when 
the primary implantation is near the fimbriated extremity of the tube. Such dis- 
placements usually result in the death of the embryo, but a few survive the 
ordeal for a few months and an almost negligible number go to term. Fully 
50 per cent of embryos produced in this way are deformed. If the fetus dies 
before ossification of the skeleton has begun, it may be absorbed; if ossification 
has begun (after the third month of pregnancy) absorption is difficult or impos- 
sible and a retained fetus results. This may undergo maceration, “skeletoniza- 
tion” (maceration of soft parts only), mummification or calcification. The writer 
explains how these processes occur, the importance of infection and inflammation 
in the train of events, the role of the vernix caseosa as a matrix for calcification 
on the surface, etc. The case this author reports occurred in a woman of 76, who 
doubtless had carried the lithopedion for about thirty years. The latter is 
described at length, with excellent photographs. It was a “lithokelyphopedion,” 
or one in which the calcification is confined to the membranes and does not involve 
the fetus, which is mummified within the shell thus formed. This fetus probably 
died during the seventh month of pregnancy and was so misshapen as to be 
scarcely recognizable as a human offspring. The author notes that this is the 
usual event in such cases, ascribing the deformity to lack of development rather 
than to distortion of a fully developed fetus. 


Foor, Cincinnati. 
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MECHANICS OF VocaL Corp VIBRATION, AND OF SNORING. Proceedings of the 
German Otolaryngologicai Society, Part 2, Supplement. ToNnNporr, Ztschr. 
f. Hals-, Nasen- u. Ohrenh, 12:241 (Nov.) 1925. 


A stream of liquid, air or gas passing through a tube and encountering a 
narrowed place increases in speed with corresponding loss of pressure, even 
to a minus pressure, causing a “sucking in” at the point of greatest constric- 
tion. The mathematical formula of this process is given. Illustrations of this 
principle are the steam injector and the atomizer. In the larynx, the same 
physical conditions are present, namely, the conical narrowing below the rima 
glottis. When the cords are in the position of phonation, the air stream first 
forces them apart, and as the narrowed stream passes through under increased 
speed but decreased pressure, the cords are sucked in together again, and the 
rapid repetition of this process produces sound. Elasticity of the cords is not 
necessary for mere sound, but functions in the production of pitch, modulation 
and clarity of tone. 

The same explanation applies to snoring, which occurs when relaxation of 
the soft palate permits the inrushing air to suck it against the tongue if the 
mouth is open, or against the pharyngeal wall in nasal breathing when the 
passages are sufficiently narrowed. 

The author demonstrates this by some simply constructed apparatus. 


Lewy, Chicago. 
Diseases of the New-Born 


IcTERUS IN THE New-Born. G. L. HAtiez, Nourrisson 13:297 (Sept.) 1925. 


Hallez conducted experiments to show (1) the amount of bilirubin in the 
serum of the new-born, and (2) the resistance of the red blood cells to hypotonic 
solutions. In a series of thirty-one cases he found a marked cholemia, even in 
those infants which did not show visible jaundice. In the same cases, the exami- 
nation of the red blood cells showed that some of the cells showed a lowered 
resistance, while others showed an increase above normal. 

A clinical study was made in nineteen cases. The icterus usually appeared 
on the second or third day, and lasted from four to fifteen days. Twelve of the 
infants were born at term and six prematurely. In nine cases there was a certain 
amount of edema. Fourteen of the infants recovered, three died from congenital 
debility, one from erysipelas and one from congenital syphilis. 

From his researches, Hallez believes that icterus of the new-born is due to 
two factors; first, a transient functional liver insufficiency with increased bile 
pigment in the serum, and second, an increased destruction of the red blood cells, 
with further liberation of bile pigment in the serum. 


IctERUS NEONATORUM. H. SLopostANo AND P. Herscovici, Nourrisson 13:373 


(Nov.) 1925. 


Icteric infants show a greater initial weight loss, regain their birth weight 
more slowly, nurse poorly and are prone to digestive disturbances. This jaundice 
occurs more commonly in premature infants and lasts longer with them. Exami- 
nation of the cord blood in all new-born infants shows an increase in the 
amount of bilirubin. The intensity of the icterus is not always an index of the 
concentration of bile pigment in the plasma. The authors believe the icterus is 
due to impaired excretory function of the liver, causing an abnormal accumulation 
of bile pigment in the blood. It has been claimed that cinchophen is able to 
increase the quantity of bile and to render it more acid. Proceeding from this 
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hypothesis, the authors decided to use it in cases of icterus neonatorum. The 
results were encouraging. Seventy-two subjects were treated, and of these 
79 per cent had recovered when discharged from the hospital on the twelfth day. 
Of the fifty infants not treated, only 32 per cent had recovered by this time. 


An extensive bibliography is appended. 
_—" McCLeELLAND, Cleveland 


Srincers’ NopEs AND Vorce DisturBANcES. Proceedings of the German Oto- 
laryngological Society, Part 2, Supplement. SokoLowsk1, Ztschr. f. Hals-, 
Nasen- u. Ohrenh. 12:246 (Nov.) 1925. 

This author does not agree with Flatau that nodes may be temporary dis- 
turbances, but believes there is always some pathologic substratum. Imbhofer’s 
statement that all his patients recovered by rest and local applications alone, 
is not corroborated by the author’s experience. He believes that all subjects 
who do not respond to two or three months’ rest should be operated on, and 
the use of the voice in singing “over” the difficulty results in permanent injury 
which cannot be restored by operation. Rest not only of the singing voice but 


ilso of conversational voice, is indicated; otherwise it is useless. 


Lewy, Chicago. 
Acute Infections 


AURICULAR ENDOCARDITIS OF RHEUMATIC OrIGIN. W. C. Von GLAHN, Am. J. 

Path. 2:1, 1926. 

From a study of nine cases, of which seven were children, the author con- 
cludes that there occur in the endocardium of the auricle, lesions which are 
distinctive both grossly and histologically, of rheumatic endocarditis. The 
ndocardium of the left auricle is more frequently the site of the lesions than 


that of the right auricle. The lesions are described. ; 
Cooke, St. Louis 


RENAL FUNCTION IN ScARLET Fever. G. H. Percivat anp C. P. Srewanrrt, 
Edinburgh M. J. 33:53 (Feb.) 1926. 


These writers studied the urea content of the blood as a test of renal function 
in thirty-six cases of scarlet fever during the “nephritic period” of the disease. 
Of twenty-eight children, six developed nephritis. The author’s technic was to 
examine the urine for the first ten days of the illness, so as to exclude preexisting 
nephritis, then to collect blood at the same hour during fasting intervals through- 
out the course. The urea was estimated by the urease method. The usual diet 
consisted of milk and cereals for twenty-one days, followed by addition of fish 
and white meat for the remainder. In case nephritis developed, the protein con- 
tent of the diet was reduced. 

The authors conclude that there is a moderate tendency. toward high blood 
urea in the initial pyrexia, but more evident at the cessation of the fever. This 
is followed by a fall to the normal level. Then after. the tenth day a second 
rise of urea occurs with or without clinical signs of nephritis. The character- 
istic difference in the urea of non-nephritic cases is the more rapid fall to 
normal, although one clinical case of nephritis had a decrease from 28 to 14 mg. 
of urea per hundred cubic centimeters of blood. In most of the nephritic cases, 
the second characteristic blood urea finding was the rise subsequent to the 
appearance of the clinical signs—oliguria, albuminuria, hematuria, casts and slight 
edema. They conclude that no warning of impending nephritis is given by blood 
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urea examination. Urea retention is to be considered a result of the nephritis. 
Transitory retention of nitrogen indicates a renal damage, which is too mild to 


give clinical symptoms. ‘ : ' 
° — NerFFr, Kansas City, Mo. 


CONGENITAL Meastes. R. Despre, PierrE JOANNON AND JOSEPH MARIANI, 
Nourrisson 13:249 (July) 1925. 


The authors believe that cases of congenital measles are much more common 
than a review of the reported cases would lead one to suspect. In fact, the 
natural immunity which some children seem to enjoy they believe can be explained 
in this way. They divide the cases into prenatal and postnatal. If the attack 
in the mother occurs before term and does not induce a premature labor, it is 
impossible to know whether the baby born later has had an intra-uterine attack 
of the disease or not. However, cases are reported by the writers in which it 
seems reasonable to suppose that such has been the case. One should also 
bear in mind the possibility of atypical manifestations in infants born prema- 
turely during an attack of measles in the mother. Absence of a rash and Koplik 
spots does not prove the nonexistence of the infection in the debilitated infants 
who have too little vitality to react to the infecting virus. In the typical cases 
the authors have observed (1) fever, (2) a characteristic rash, which may consist 
only of a few macules, and (3) Koplik spots in three out of four cases. The 
coryza and conjunctivitis, however, are usually lacking. The authors believe 
that this can be explained by the transmission of the virus through the placenta 
and directly into the blood of the infant, rather than through the upper respira- 
tory tract, the common portal of entry. 

A case is reported in which the mother was exposed to measles and a day 
x two later was delivered of a normal child. Ten days after exposure, the 
atarrhal symptoms appeared in the mother, followed in a few days by the 

pical measles rash. In spite of a prophylactic injection of 3 cc. of convalescent 
erum given to the baby at this time, it developed Koplik spots three days after 
the appearance of the eruption in the mother and this was followed in a few 
days by the characteristic exanthem. The authors report this case to prove 
that the blood of the mother contained and transmitted the measles virus during 
the period of incubation. 

In all cases of measles in the mother, the authors advise that the new-born 
infant should receive either prophylactic or therapeutic injections of protective 


serum. - . 
McCLe.ianp, Cleveland. 


EPINEPHRIN IN DIPHTHERIA. J. MuNK, Jahrb. f. Kinderh. 108:218, 1925. 


The subcutaneous and intramuscular administration of epinephrin to diphtheria 
patients who showed symptoms of failing circulation raised the blood pressure to 
a marked degree, and in the author’s opinion was a life saving measure in several 
instances cited. While the increase in blood pressure was greatest within the 
first half hour, it frequently remained at a definitely higher level than it had 
had prior to the administration of epinephrin for even as long a period as four 
hours. Thus, by repeating the medication four to six times a day, the patients 
could be carried through the period of imminent circulatory failure. 


The cause of death from heart disease in diphtheria, the author believes, can 
be explained by the occurrence of an atonic condition of the blood vascular system, 
a fall of blood pressure and the consequent disturbed nutrition of the various 
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organs of the body, particularly of the vital centers in the central nervous system 
and finally of the heart itself. 

The author also indulges in a discussion of the question why it is that, in 
some cases, diphtheria runs such a malignant course and in spite of serum treat- 
ment does not improve. That there may be several different strains of diphtheria 
bacilli, against some of which the antitoxin is not specific may be a factor but 
probably a very minor one. Undoubtedly, constitutional peculiarities on the part 
of the child are factors in some instances which must be considered. He con- 
cludes that by far the most important consideration is that sufficient serum be 


given at the earliest possible moment. 
PARMELEE, Chicago. 


OccuRRENCE OF OxyuRIS VERMICULARIS IN SCHOOL CHILDREN. ARNOLD JAPHA, 
Miinchen. med. Wchnschr. 72:473-474, 1925. 


The author examined 200 children for ova of intestinal parasites, and found 
oxyuris 132 times, ascaris 3, taenia 3. Once he found a female oxyuris in the 
vulva of a girl with vulvitis. All 200 children had some symptoms which led 
him to suspect. parasites. Afterward, he examined 285 children from one elemen 
tary school and found oxyuris ova in 209 cases, but no ova of taenia or ascarides. 
Older children were less frequently infected than the younger. He made onl 
one examination, scratching the fecal material from the anal folds with a glass 
spatula and examining the material under a microscope. The author tried to get 
rid of the infection in a larger number of selected cases through purely hygienic 
measures, but with very little result. He believes in the possibility that parasites 


develop in the intestine. 


THe OCCURRENCE OF DIPHTHERIA BACILLI IN THE WouNpbs OF HorsEs. H 
KLIEWE and M. Westuues, Munchen. med. Wcehnschr. 72:587-589, 1925. 


Bacteriologic examination was made of seventy wounds in horses at the 
hygienic institution of the University of Giessen, and it was found that twelve 
were infected with pathogenic diphtheria bacilli, two with pseudodiphtheria and 
five with paradiphtheria bacilli. The cultural and animal inoculation results are 
reported in detail. There is a probability that the so-called natural immunity to 
diphtheria in horses may be due to a past infection with diphtheria bacilli. Infec- 
tion of man through contact with infected wounds and vice versa has not been 


demonstrated in the institution. 
Grosz, Rochester, Minn. 


PATHOGENESIS oF DysArTHRIA Spastica. Proceedings of the German Otolaryn- 
rological Society, Part 2, Supplement. H. Stern, Ztschr. f. Hals-, Nasen- 


u. Ohrenh. 12:278 (Nov.) 1925. 


This author claims many stutterers suffer from vagotonia, and describes 
many symptoms associated with speech disturbances, for instance, anomalies of 
respiration, that are due to increased vagotonic irritability. Although he 
recognizes the psychic element, he believes vagotonia to hold an important 
causal relationship, and that this relationship is of greatest importance in the 
course, prognosis and therapy. He will publish a more detailed article else- 


where. 


Lewy, Chicago. 
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Tue DETECTION OF THE Borpet-GENGOU BACILLI AND THEIR EtIoLoGic SIGNIFI- 
CANCE FoR Pertussis. W. BACHMANN and E. BurcGuarp, Ztschr. f. 
Kinderh. 39:465, 1925. 


To separate the Bordet-Gengou bacilli from influenza bacilli is impossible. 
There is some ground for hope that the differentiation may be possible by 
the inoculation of mice, since mice infected with the pertussis bacilli nearly 
always die with bacteriemia. 

No causal relation between the Bordet-Gengou bacilli and pertussis was 
found. No endotoxin action could be demonstrated, and intracutaneous inocula- 
tion as a means of diagnosis was unsuitable. 

The authors, however, point out that their negative results do not speak 
against the etiologic significance of the Bordet-Gengou bacilli. On the other 
hand, the regular occurrence of these bacilli in the early stages of the sickness, 
the possibility of a bacteriologically early diagnosis, even before the outbreak 
of clinical symptoms, the marked virulence for mice, lead to the assumption 
that the bacilli are not merely accompanying bacilli of the disease but are 
to be looked on as of etiologic significance. The use of droplet plates in 
liagnosis and prophylaxis is warmly recommended. 

EmeErSON, Boston. 


MerASLES PROPHYLAXIS. JAROSLAV ProCHAzZKA, Cas. lek. cesk. 64:100 (Jan.) 
1925. 


Of ninety cases immunized with convalescent serum, only five developed 
measles. Of these, three had serum from a single mild case. The other two 
developed measles on the thirty-third day following immunization, which may 
point to the shortness of the immunity. All five subjects had mild cases of 
measles. Koplik spots or a rash were the indication for immunization of 
‘ontacts, with 2.5 cc. of a polyvalent serum obtained on the seventh to the 
ninth day following the return to normal temperature. The prophylaxis is 
especially recommended for very young infants, marantic or weak infants and 
children with any signs of tuberculosis. 

StuLtk, Chicago. 


Chronic Infections 


NUCLEAR INCLUSIONS IN THE TESTICLES OF MONKEYS INJECTED WITH THE TISSUI 


or HUMAN VarRIcELLA Lesions. THomas M. Rivers, J. Exper. Med. 4%:275, 
1926. 


Eosin-staining nuclear inclusions in the epidermal cells and endothelial leuko- 
cytes are a most characteristic feature of the lesions of certain filterable virus 
diseases including chickenpox, herpes simplex and herpes zoster. In the experi- 
ence of the author as well as some other workers, typical eosin-staining nuclear 
inclusions have never been found except in virus diseases. 

When emulsified tissue of human varicella skin lesions was injected into the 
testicles of African vervets, histologic examination of the testicles, removed five 
and six days after inoculation, revealed eosin-staining nuclear inclusions in four 


animals. Nuclear inclusions were not found in the testicles cf a vervet inoculated 
with normal skin. 


McCtwre, Evanston, III. 
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CoNGENITAL SypuHitis. H. LeMarre, Nourrisson 14:18 (Jan.) 1926. 


There being no primary lesion in congenital syphilis, the lesions encountered 
resemble the secondary and tertiary manifestations encountered in the adult, 
except that certain organs seem especially vulnerable in the infant; the epiphyses, 
glands, liver and spleen. The disease is often associated with such congenital 
malformations as harelip, spina bifida, meningocele, cardiopathies and certain 
encephalopathies. The septicemia type is particularly malignant; the other forms 
are uSually benign. In the former, the best results are obtained with intra- 
venous injections of neo-arsphenamine; the cutaneous lesions show marked 
improvement within forty-eight hours. Next to the arsenicals, bismuth seems 
to give the best results and is to be preferred to mercury. In cases of Parrot’s 
pseudoparalysis, inunctions of mercury are recommended. 

When visceral lesions are present, prolonged treatment is required. When the 
liver is involved, mercury is better tolerated than the arsenicals. With involve- 
ment of the central nervous system, intensive treatment with both mercury and 
arsphenamine is necessary. When arsenic is badly tolerated, bismuth should 
be used 

In all cases treatment should be carried out in regular prescribed courses till 
the child is 4 years old. Too much reliance should not be placed on the 


Wassermann reaction = zs 
McCLeLianp, Cleveland. 


PaTHOoLoGy OF KERATOSIS PHARYNGIS. Proceedings of the German Otolaryngo- 
logical Society, Part 2, Supplement. ANtTHOoN, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 12:298 (Nov.) 1925. 

This is essentially a cornification of the epithelium, not only of the crypts 
of the tonsils but of those of the entire Waldeyer’s ring. The leptothrix is 
recognized as a constant accompaniment of this condition, but not in a causal 
relation, but rather as a secondary inhabitant. Therefore the names “mycosis 
tonsillaris” and “tonsillitis leptothrixia” are misnomers. A careful histologi: 
and bacteriologic examination has been made, and the author believes he has 
shown that an encapsulated diplobacillus of the Friedlander type is a constant 
accompaniment. While the Koch cycle has not been completed, the autho: 
suspects a causal relationship, if not with the cornification at least he feels 
sure that the loss of luster of the pharyngeal mucosa in keratosis is due to th: 


well known mucus producing effect of this diplobacillus. / 
Lewy, Chicago. 


ON THE PROGNOSIS OF TUBERCULOSIS IN CHILDHOOD. E. Nassau and H. Zweic, 

Ztschr. f. Kinderh. 39:484, 1925. 

The prognosis for a baby infected in the first three months of life is 
absolutely bad, and death occurs in the first half year. Eighty per cent of 
those infected in the first nine months, die. There is a relatively good prog- 
nosis for infants infected in the first year, who live through the second year. 
To attempt to make a prognosis for tuberculosis in later childhood is very 
difficult. It is unfavorable for pulmonary tuberculosis if it is a late infection; 
that is, after the sixth year, which is immediately followed by pulmonary dis- 
ease. It is favorable if the pulmonary tuberculosis follows a transient letting 
down of the defences due to infectious diseases. It is favorable also if there 
was, long before, a latent tuberculous infection. Cases with recurrent 
phlyctenules seldom are followed by pulmonary tuberculosis. 


Emerson, Boston. 
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SPLENOMEGALY (TYPE GAUCHER) AND Lipoip Histiocytosis (Type NIEMAN). 
Witit1aAM Bioom, Am. J. Path. 1:595, 1925. 


Two cases are reported, a boy aged 6 years, and a woman aged 42, in whom 
there was a history of long-standing increase in the size of the spleen, leuko- 
penia, mild secondary anemia, and epistaxis in one case and uterine bleeding 
in the other. 

Microscopically, there are large pale cells which contain iron and give no 
typical reactions with the usual lipoid stains in the spleen, liver and lymph 
nodes. These cells have a marked longitudinal striation with Mallory’s aniline 
blue connective tissue method. These two cases seem to be typical of Gaucher's 
disease. 

Three cases of the condition first described by Niemann are reported in 
infants aged 18, 14 and 7 months. The history in the first two of these was 
of long continued disturbance in feeding and a failure of the infants to develop. 
lhe third patient died of meningitis at a comparatively early period in the 
disease. In one patient the condition was recognized “in vivo,” and improved 

good deal for two months after splenectomy, but then began to fail again. 

Anatomically, these cases have a widespread infiltration of lipoid material 
n the reticulum cells of the spleen, lymph nodes and thymus, Kupffer cells, 
clasmatocytes of connective tissue, and the large cells in the alveoli and peri- 
vascular tissues of the lung. The large foam cells are also present in the 
irteries of the lungs, pancreas and kidneys, and in the branches of the portal 
ein. In sharp contrast to the Gaucher cells, these cells stain positively for 

e complex lipoids, they do not contain iron and are markedly vacuolated 
iter treatment with absolute alcohol. The absence of the large cells from 

od smears can probably be explained on the basis of their being filtered 
ut by the capillaries, especially those of the lungs. 


CASE OF RHEUMATIC AORTITIS WITH EARLY LESIONS IN THE Mepia. A. M. 
PAPPENHEIMER and W. C. Von Graun, Am. J. Path. 2:15, 1926. 


[he authors report a detailed histologic study of the aorta of a child aged 
9 years, with rheumatic fever, in which changes of the media and adventitia 
accompanied typical valvular and myocardial rheumatic lesions. Their findings 
support the view that the perivascular medial scars are the sequel of an earlier 


focal perivascular inflammatory lesion. ; 
Cooke, St. Louis. 


ROENTGENOGRAPHY OF HypaTip Cysts oF THE LuNnG. Cartos Heuser, Am. J 
Roentgenol. 13:529 (June) 1925. 


In Buenos Aires, cysts are seen with equal frequency in men, women and 
children; they are as frequently on the left as on the right and in any part of 
the lung; and they occur with equal frequency in the country and the city. 
Without the roentgenogram, diagnosis is almost impossible, and even with it, 
differentiation between pulmonary cyst and sarcoma in some cases is made only 
at operation. Roentgenographically, pulmonary cyst appears as a rounded shadow 
with clear cut borders, with the concavity toward the midline. If the border 
is rough and irregular the diagnosis of cyst must be doubted. 
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THE PRESENT STATUS OF THE ROENTGEN TREATMENT OF PurPuURA HeEmor- 
RHAGICA BY IRRADIATION OF THE SPLEEN. HeNrRy K. Pancoast, EuGENE P. 
PENDERGRASS and THomAS Fitrz-Hucu, Jr., Am. J. Roentgenol. 13:558 (June) 
1925. 

Stephan states that deep irradiation of the spleen produces a rapid decrease in 
the coagulation of blood in vitro, and has the same effect as an extensive loss of 
blood. The coagulation is shortened to one-fourth in normal persons. Some 
authors found in addition an increase in the platelet count after stimulating doses. 
Chese authors feel that roentgen action is destructive rather than stimulating, so 
far as the spleen is concerned. Of six cases treated with one-fifth of an erythema 
dose, five showed at least a temporary improvement. The hematologic picture 
of purpura hemorrhagica, thrombocytopenic purpura or essential thrombopenia 
is (1) reduced number of platelets in the circulating blood, (2) a concomitant 
lack of normal retractility of the clot, (3) a prolonged bleeding time, (4) a 
normal or only slightly delayed clotting time and (5) a positive tourniquet test 
for capillary resistance. Transfusion and splenectomy have a positive value in 
the treatment, and massive splenic irradiation may be of greater value. There 


is an extensive review of literature and a bibliography. z : 
STULIK, Chicago. 


CLINICAL CALORIMETRY. XXXIX. EXERCISE AND THE RESPIRATORY QUOTIENT 
IN D1ABETES. HeENry B. RICHARDSON and SAMUEL Z. LEviINE, J. Biol. Chem. 
66:161, 1925. 

A study was made of the respiratory quotients of normal and diabetic persons 
at rest and during exercise, which increased the total metabolism from 50 to 
100 per cent. Whereas, in normal persons, exercise tended to cause an increase in 
the respiratory quotient, in diabetics the respiratory quotient was lowered. The 
authors believe that the lowered respiratory quotient indicates a decrease in the 
proportion of carbohydrate katabolized in the body. They do not believe that 
fat is converted to carbohydrate in the course of its metabolism. 


Hiccins, Cincinnati 


A Stupy OF THE MECHANISM OF INSULIN. THE ACTION OF INSULIN AND OF TH 
SALTS OF GUANADINE ON THE PERMEABILITY OF THE MAMMALIAN ERyTHRO- 
CYTE. J. SECHER, J. Physiol. 60:286-292, 1925. 

Quantitative chemical and microscopic evidence is given in support of the 
view that the mechanism of insulin is to increase the permeability of the cell 
membrane. Guanidine behaves like insulin in this respect, and the presence of 
calcions is essential for this action. . “ ‘ 

KuGELMASS, New York. 

PROGRESSIVE ARTERIAL CHANGES IN HyDRONEPHROSIS. DUNCAN M. Morrison, 

Tr. Edinburgh M. J. 33:14 (Jan.) 1926. 


The writer reports the attempt to find the mechanism of hydronephrosis 
which is particularly complex and as yet not known. He injected the renal 
blood vessels of rabbits with barium gelatin in some cases, and a celluloid 
corrosive in others. These methods show the great vascularity of the kidney, 
and that the arteriae rectae come from the efferent vessels of the malpighian 
tufts. He summarized the arterial changes leading up to total experimental 
hydronephrosis. The medulla of the kidney is compressed by the distention of 
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the pelvis and the arteries become progressively short and tortuous. The cortex 
shares in the pressure, and the peripheral glomeruli undergo atrophy, with changes 
in the interlobular arteries and their final disappearance. The ureter becomes 
totally obstructed and the kidney is transformed into a thin-walled sac, with 
no blood vessels remaining except the vascular trunks which course over and 
around the sac. The writer concludes that circulatory conditions play an impor- 
tant part in hydronephrosis. 

In the discussion which followed, Professor Russell said that this interesting 
study of the stages of nephrosis does not explain the tendency to suppuration, 
which he has seen in young persons. He once saw a boy aged 12 years, with 
hydronephrosis of congenital origin. It was found at operation that an aberrant 
artery crossed the ureter at the middle of its course. This was ligated but without 
relief of the kidney swelling, which was intermittent and had been erroneously 
considered to be recurrent colonic obstruction. Professor Russell concluded that 
in this case the lower end of the ureter had not developed properly because of the 
early pressure by the artery, and that it could not drain off excessive amounts of 
urine except slowly. The pelvis became infected and the kidney later had to be 
removed. 


\ Case or Fisroip Lunc. Cartes McNer, Tr. Edinburgh M. J. 33:33 
(Feb.) 1926. 


A boy, aged 7 years, with fibroid lung and displacement of the heart and 
trachea to the right, has been followed for six and one-half years. There had 
been extensive disease of the right lung and pleura, shown clearly in the roentgen- 
ogram. The contracted right lung is drawn over the heart. The lateral position 
of the trachea can be felt above the sternum. The disease began with measles 
and pneumonia at the age of 5 months, but has not interfered with his later health 


There is no cyanosis nor clubbing of the fingers. 4 7 
: NerFr, Kansas City, Mo. 


PyLtoric SteENosis. A. Moret, Nourrisson 13:245 (July) 1925. 


When there is a partial stenosis of the pylorus, greater muscular force is 
required to force food through the narrowed opening. This results, according 
to the author, in a compensatory hypertrophy of the circular muscle fibers of the 
stomach. Finally the muscles of the pylorus itself are involved, and this tends 
to a still further narrowing of the lumen, esepcially when there is a spasm of 
these muscle fibers. This also explains why these subjects often have a free 
interval of several weeks before the vomiting becomes excessive. It also explains 
the benefit obtained by the Fredet operation. In cutting the circular fibers of 
the pylorus, the lumen is enlarged and the constricting effect of the circular 


tiber is destroyed. 
: McCLeLLAND, Cleveland. 


GoireR PROPHYLAXIS IN ScHooLt CuiLprREN. A. Eckstein and O, FELDMANN, 
Arch. f. Kinderh. 75:263 (March 20) 1925. 


The goiters were divided into three classes according to size: class 1 being 
made up of thyroids which were definitely palpable but not visible; class 2 being 
slightly larger glands, visible in profile; and class 3 consisting of the large goiter 
whose size overshadowed the other structures in the neck. Of 4,800 school chil- 
dren in Freiburg, thyroid enlargement was present in 86 per cent of the boys and 
95 per cent of the girls, even in the first school years, the size growing larger as 
the age advanced. The latter was especially striking in the girls near the age of 
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puberty, in whom the nodular type of goiter was also more common than in the 
boys. Tablets containing 1 mg., or in some cases, 3 mg., of iodine were given 
once a week to 485 children, of whom 333 were followed for longer periods of 
time, up to one and one-half years. Among the children with class 1 goiter, 
successful results (decrease in neck circumference by at least 2 cm.) were 
obtained in about one-quarter of the cases, in class 2, 49 per cent, and in class 3, 
65 per cent. The larger the goiter, the more successful the result, and there was 
no demonstrable difference in effect whether 1 or 3 mg. of iodine were given. 
Treatment should be continued for two months, then interrupted. No harmful 
effects from the iodine were observed, although other reports dealing with a larger 
material have stated that an increase in the number of cases of hyperthyroidism 


may occur. ; 
: HEMPELMANN, St. Louis. 


THE TREATMENT OF PyLorospASM. F. HAMBURGER, Miinchen med. Wehnschr 
72: 302-303, 1925. 

One case is mentioned, in which 0.1 mg. of atropine subcutaneously gave a ver) 
good result. The same infant, who was 5 months old and weighed 3,500 gm., was 
given 1.8 mg. of atropine by mouth with no result as to vomiting nor as to action 
on the pupils. Ritte, of Graz, found that usually not more than about one and a 
half to twice as much atropine is necessary on oral as on subcutaneous adminis- 
tration. It was surprising to find that it takes from 15 to 120 times the dose 


novatropine administered by mouth. i , 
Gros, Rochester, Minn. 


Tue Cause or TONSILLOLITHS. Proceedings of the German Otolaryngological 
Society, Part 2, Supplement. Enrenrriep, Ztschr. f. Hals-, Nasen- 
Ohrenh. 12:327 (Nov.) 1925. 

Tonsilloliths are formed of calcium phosphate, while salivary stones and 
tooth stones are calcium carbonate. Ehrenfried found fungi on freshly remov 
tonsilloliths, and believes that fungi, because of their attraction for lime salt 
may play an important role in causation. ai 

Lewy, Chicagi 

ROENTGEN CONTROL OF THE D’EspINE Sicn. F. SKALNIK, Cas. lek. cesk. 64:213 


(Feb.) 1925. 


The author studied fifty-three cases, and found that bronchophony may bk 
heard over pathologically increased areas in subjects showing no hilum changes 
roentgenologically, as well as in those having definite hilum changes. Likewise, 
the D’Espine sign may be negative in subjects having definite hilum changes. The 
D’Espine sign cannot, therefore, replace the roentgenogram in the diagnosis of 


hilum gland changes 
oO. 


StuLtk, Chica: 


0Q 


Nervous Diseases 


7 


A CASE oF CEREBELLOPONTILE ANGLE TUMOR WITH EXAMINATION OF THI 
VESTIBULAR APPARATUS, Autopsy. FRANK Dennis, Ann. Otol. Rhin. & 
Laryng. 33:863 (Sept.) 1924. 

Dennis states that Jones and Fisher have pointed out that the responses to 
stimulation of the vestibular apparatus are more characteristic in lesions of 
the cerebellopontile angle than in other intracranial lesions. The syndrome 
is: complete deafness on the side of the lesion, lack of responses to stimula- 
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tion of the vertical semicircular canals of both sides, with good responses 
from the contralateral horizontal canals. The patient, aged 16, whose case 
is presented showed signs of brain stem lesion: spontaneous vertical nystagmus 
upward, staggering, right facial nerve paralysis and bilateral choked disk with 
beginning atrophy on the right. The physical examination revealed: failing 
hearing and tinnitus; diplopia corrected by glasses; headache; vomiting, pro- 
jectile in character; failing vision and staggering spells of blindness; difficulty 
in swallowing, but no choking; less of control of the muscles of the back, and 
pain and spasm of the right leg and hip. The neurologic examination revealed: 
a right facial paralysis; the tongue protruded on the midline with tremor; 
the reflexes were diminished on the right; there were no Gordon, Oppenheim, 
Chaddock or Babinski sign; the joint and stereognostic sense was normal. The 
finger to nose test showed incoordination with both arms. The patient walked 
with feet apart and lifted the right foot high and in a spastic manner. Bilateral 
choked disk was present and there was beginning atrophy on the right. The 
neurologic diagnosis was: right angle tumor. Otologic examination of the 
ear, nose and throat showed nothing abnormal. A _ hearing test disclosed 
deafness of the right ear and a slight degree of obstruction deafness in the 


lett ear. 


Vestibular tests: spontaneous, horizontal nystagmus to the right and leit 
looking right and left; vertical nystagmus upward; crossed past pointing, 
the right hand 4 inches (10 cm.) to the left, in the left hand 4 inches to 
e right. The Romberg test caused marked swaying. Douching at 168 F. of 
right ear caused no nystagmus with horizontal or vertical canal and no 
st pointing with the right arm, but past pointing of 8 inches (20 cm.) to 
right with the left arm. Douching of the left ear caused no nystagmus 
m the left vertical canal; past pointing of 4 inches to the left with the right 
d occurred with stimulation of the verticals, and with both hands to the 
when the horizontal canal was stimulated. The diagnosis made was: 
ebellopontile angle lesion of the right side. 


\ suboccipital exploration was undertaken and the dura exposed; bulging 

the cerebellum was noted, more marked on the right; resistance was also 

reased on the right, but no tumor was found. The patient died. At necropsy, 

skull cap was thin in the parietal region, especially on the right side. The 

ivolutions were flattened, and there was marked increase of fluid in the 
ventricles. After the brain was removed, a firm smooth tumor, 6.5 by 7.5 cm., 
was found at the right cerebellopontile angle. The right cerebellar hemisphere 
was pushed to the left and backward, and the brain stem was displaced to the 
left. The right acoustic nerve entered the tumor. No adhesions were found 
between the tumor and the cerebellum. A histologic diagnosis of neurofibroma 
was made. 


Tumors of the acoustic nerve are small. This emphasizes the need for 
more frequent application of vestibular tests in ear cases, particularly those 
showing tinnitus and deafness. If this patient could have been examined 
sooner, vestibular signs of beginning intracranial involvement would have been 
found, and an examination would have completed the diagnosis by revealing 
characteristic phenomena of intracranial pressure due to a definite lesion. 


Fay, Philadelphia. 
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\TYPICAL AND MASKED ForMs oF ENCEPHALITIS. AXEL V. NEEL, J. Nerv. & 

Ment. Dis. 63:1 (Jan.) 1926. 

The author seeks to find certain pathologic changes in the spinal fluid in 
indistinct and atypical cases of encephalitis which have been diagnosed other- 
wise. He discovered that after 1921 certain changes in the spinal fluid occurred 
more frequently than before—very slight increase of albumin with or without 
a very slight increase of cells. Reports on spinal fluids of such cases between 
the years 1916 and 1921 were reexamined, and the presence of these findings con- 
firmed the author’s assumption. that epidemic encephalitis occurred in Copen- 
hagen during the years immediately preceding the announcement of the epidemics 
in Australia, France, Vienna and England. Of the 125 cases studied, pathologic 
changes were found in all but two cases, contradicting statements that spinal 
fluids in encephalitis show nothing abnormal. One case is reported of typical 
acute epidemic encephalitis resulting in death in which the spinal fluid appeared 
to be normal. Microscopic examinations revealed the following changes: 
pronounced round cell infiltration around vessels, most noticeable in the central 
ganglia, cerebral trunk and cerebellum; pigment cells and small hemorrhages, 
perivascular in distribution, together with hyaline and other alterations in 
the vessel wall leading in some instances to obliteration. The vessel endo- 
thelium sometimes showed sufficient proliferation to produce this result. These 
changes were pronounced in sites usually affected by encephalitis in addition 


to the usual microscopic findings of encephalitis. ; 
Hart, Philadelphia. 


THE PATHOGENESIS AND TREATMENT OF TETANY IN INFANTS. ALvis BRATUSCH- 
Marrain, Arch. f. Kinderh. 75:255 (Feb.-March) 1925. 


After reviewing certain parts of the literature dealing with the clinical effects 
of various diets on infants with tetany, the writer gives his own impressions 
Tetany can always be promptly and favorably influenced by withdrawal of the 
milk in the diet. The milk free diet, however, if long continued, leads to dis- 
turbance of nutrition. Wernstedt’s milk mixtures with very high carbohydrate 
content also cause definite, though often slight, improvement probably because of 
the production of acids from the sugar fermentation. The high percentage of 
carbohydrate, however, is apt to cause diarrhea. The administration of ammonium 
chloride (four cases) and hydrochloric acid milk (three cases) seemed to pro- 
duce definite if only temporary benefit, although the cases are too few to draw 
accurate conclusions. Calcium, in the form of calcium lactate, was slower in action 
than the last two remedies, but seemed to have a more lasting effect. The best 
treatment would appear to be withdrawal of milk, and, if necessary, the adminis- 
tration of ammonium chloride, calcium, and phosphorus with cod liver oil. 


HEMPELMANN, St. Louis. 
LA DEGENERESCENCE HEPATO-LENTICULAIRE. ETUDE CLINIQUE, ANATOMIQUE ET 


EXPERIMENTALE (CONTINUED). IvAN MaAHaAIM, Schweiz. Arch. f. Neurol. 
u. Psychiat. 17:43-62, 1925. 


Mahaim continues his discussion by reporting the case of a boy, aged 9, 
free from hereditary abnormalities, and a brother of 5, both in good health. 
About two years before, he was hospitalized because of mental deficiency and 
misbehavior. Up to this time his mental attainments were normal and he 
was at the head of his class. He had suffered a fracture of the thigh a few 
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months before, after which he spoke less frequently, cried easily and exhibited 
a slight tremor. On examination, his handwriting was found to be tremulous, 
he did not speak spontaneously, his emotional reactions were fickle, the reflexes 
were active and on movement there was a generalized hypertonicity. He was 
discharged with a diagnosis of imbecility. One month before death he was 
readmitted, at which time he was emaciated and dysphagic, and exhibited a 
marked generalized hypertonicity and extremely slow and athetosic movements. 
The reflexes were difficult to elicit; the Babinski phenomenon was negative; 
no tremor was noted. He became steadily worse, developed a hyperpyrexia 
and died. 


Necropsy disclosed a marked atrophic cirrhosis of the liver, many newly 
formed bile passages and proliferation of connective tissue with formation 
of nodules throughout. The hepatic cells did not appear to be altered. The 
cerebral lesions were limited almost entirely to the striate body. A bilateral 
lacunar condition involved the greater part of the globus pallidus ; hemorrhagic 
lesions were noted in the putamen which appeared to be reduced in volume. 
fhe cerebral cortex showed some discrete alteration of the ganglion cells 
and a slight generalized proliferation of the glial elements. The hypertonicity 
with athetosis and spasmodic contortions were attributed to the pallidal 
involvement. 


Jakob reported a detailed study of extrapyramidal motor disturbances. In 
Huntington’s chorea the striatum and the cerebral cortex were found to be 
involved. Two cases of paralysis agitans complicated by unilateral athetosis 
were reported by him. Necropsy disclosed diffuse lesions of the striatum and 
pallidum and a necrotic area in the pallidum opposite the athetosic side. 
According to him, athetosis only appears if the pallidum is markedly involved. 
In congenital double athetosis the situation is more complicated and the 
pathogenesis cannot be reduced to a single constant lesion. Recently Wimmer 
reported a case of pseudosclerosis without hepatic cirrhosis; however, this 
case does not withstand scrutiny for it resembled Friedreich’s paramyoclonus, 
and it is difficult to form a satisfactory opinion of the exact pathologic changes 
found from his description. A similar criticism applies to cases of torsion 
spasm without hepatic cirrhosis reported by Richter, Cassirer and Westphal. 


The parallelism of hepatolenticular degenerations remains a mystery. Wilson 
regards the hepatic degeneration as primary. The liver, he believes, produces 
a toxin which acts in a deleterious manner on certain portions of the brain. 
He is of the opinion that the affection is acquired in spite of the fact that it 
appears to be familial. Other writers lay more stress on the familial character- 
istics of this malady. Some believe that the liver and brain changes develop 
simultaneously as the result of a common noxious agent. One of the curious 
features of the hepatic cirrhosis is that it produces no clinical signs. Occa- 
sionally a slight icterus may be noted. 


Mahaim undertook some experimental work to see whether he could produce 
hepatic cirrhosis by introducing a toxic substance into the biliary passages. 
He found on preliminary injection with methylene blue in a rabbit or dog 
that the biliary passages may be infiltrated to the finest ramifications. He next 
introduced 50 per cent ethyl alcohol through a biliary fistula formed by suturing 
the gallbladder to the abdominal wall. The liver of a dog so treated showed 
a marked generalized biliary pigmentation, necrosis and connective tissue 
reaction. (To be continued.) 


WottMAN, Rochester, Minn. 
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ELectric INITIATION OF THE VAGI IN MAN. E. STAHNKE and SEYERLEIN, Miinchen. 
med. Wehnschr. 72:334-335, 1925. 


Electrodes were brought into the esophagus with a sound. The results were 


almost identical with those in dogs, with direct stimulation of the vagi. A weak 
stimulation showed itself in the stomach by an increased tonus, increased peri- 
stalsis, deeper and more numerous. A moderate stimulation caused very deep 
waves, the stomach often seemed as if it were divided into three parts. The 
descending part of the duodenum contracted, giving the impression of anti- 
peristalsis. The contrast meal returned from the bulbus to the stomach. With 
strong stimulation, peristalsis of the stomach was, if possible, even more definite. 
The pylorus kept open and the bulb did not empty itself any longer. The pylorus 
was opened and closed by the vagus, according to the degree of stimulation. The 
bulbus duodeni, with regard to function, is a unit with the stomach and is governed 
by the vagus. 

Tue SYMPTOMATOLGY OF THE TETANY OF INFANTS. A. BrATUSCH-Marrain, 

Miinchen. med. Wchnschr. 72:593, 1925. 


In a short article, the author gives the history of an infant with tetany who 
responded with a contraction of the muscle if the middle of M. biceps brachialis 
' 


M. quadriceps femoris was hit. Petényi described this symptom recently, and 


alled it quadriceps phenomenon. 
Grogs, Rochester, Min: 


Ry CARCINOMA OF THE CHOROID PLEXUS OF THE FouURTH VENTER 
G. Topricn, Frankfurt. Ztschr. f. Path. 33:238, 1925. 
[oppich first points out the salient differences between the histology of the 
pithelium of the choroid plexus and that of the ependyma of the ventricles: the 
‘mer is cuboidal, nonciliated (although ciliated during fetal life) and has a 
juared-off base, without any basilar processes; the ependymal cell is cylindric, 
in adult life and possesses a branched basilar process of 


but is often ciliate 
neuroglia, demonstrable with the proper technic. Under conditions of neoplasia, 
owever, the plexus epithelium may be cylindric, with rounded and smooth 
outer margin, but having no basilar process; the difference between these two 
types of cell now becomes very difficult to recognize. He says that it has been 
neglected and that few reports give reliable data on which one could base a 
diagnosis of the origin of the tumors they describe. 

Having academically stated his thesis, the author describes a case of papillary 
carcinoma of the choroid plexus in a child of 2 years. There was flaccid paralysis, 
moderate atrophy of both legs, no sensation from slightly below the umbilical 
level to the lower limit of the distribution of the tenth and eleventh dorsal seg- 
ments, incontinence of urine and feces, decubiti and trophic skin lesions. The 
history extended over the last three months of the child’s life. On the day of 
death, the child had several cramp-like convulsions of the back and neck with 
unconsciousness, lasting about two minutes each time. Lumbar puncture showed 
many fat-granule cells, erythrocytes, but no tumor cells. The clinical diagnosis 
was transverse myelitis. 

Necropsy revealed a tumor of the choroid plexus in the fourth ventricle. It 
was the size of a plum and involved the plexus so thoroughly as to obliterate its 





rchitecture; it had metastasized all along the cord, doubtless by way of the 
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cerebrospinal fluid, to the cauda equina. It was composed of masses of cylindric 
cells, without cilia or basal processes, arranged in papillary projections and sheets 
over the surface of a connective tissue stroma. Sometimes the epithelium was 
cuboidal and formed a single layer. A photomicrograph of the tumor accom- 
panies the article. 

Foot, Cincinnati. 


BorDIER TREATMENT OF AcuTE Patsies or CHILDHOOD. J. Sveycar and F. 
DreuscHuH, Cas. lek. cesk. 64:20 (Jan.) 1925. 


Because of the tendency to heal, it is difficult to estimate the value of 
roentgen therapy, especially as serum, diathermy, hot baths and galvanization 
are used coincidently. Roentgen therapy should be instituted as soon as there 

a tendency to improve. In the reviewed cases and the author’s case, the 
results were promising. The action is regarded as stimulating to both nerve 
and muscle elements. 

StuLtk, Chicago. 
Diseases of the Eye 


SoME ESSENTIALS OF GLIOMA OF THE RetINA. C. W. RuTHERFORD, Am. J. 
Ophthal. 9:171, 1926. 


The parents noted a peculiar appearance in the right pupil in a child, aged 

months. General examination and history were negative The right eye 

as blind. The pupil was larger and reacted more sluggishly than the left. 

Behind the right lens was a yellowish rounded mass occupying the entire vitreous 

hamber. The diagnosis of glioma of the retina being made, the eye was 

icleated and sectioned. The microscope revealed all the essential character- 
ics of a glioma of the retina. 

V. Wescott, Chicago. 


THOLOGICO-ANATOMIC FINDINGS IN CLINICAL LacuNaAR TOoNSILLITIS. Pro- 
ceedings of the German Otolaryngological Society, Part 2, Supplement 
B. GROSSMANN and R. WaLpaprFEL, Ztschr. f. Hals-, Nasen- u. Ohrenh. 
12:323 (Nov.) 1925. 


sections of tonsils removed during the acute attack of lacunar tonsillitis 
vestigators show that the inflammatory process is not limited to the cryptic 
region, but that the infiltration and destructive process associated with strepto- 
cci and gram-positive diplococci extend throughout the tonsil tissues. (Inci- 
entally, the subjects suffered no ill effects from tonsil removal during the 
acute attack.) 
Lewy, Chicago. 


EXTENSIVE TUBERCULOSIS OF AN Eye In AN Inrant. T. M. Lt, China M. J. 
39: 1002, 1925. 


The right eye of an infant, aged 10 months, was enucleated because of 
extensive tuberculous involvement, secondary to pulmonary tuberculosis. 
Tubercle bacilli were found in abundance. Search of the literature fails to 
reveal a report of a case with such extensive tuberculous involvement in an 
infant so young. 


PitcHer, Cleveland. 
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Diseases of the Ear, Nose and Throat 


CONGENITAL ATRESIA OF EXTERNAL AupITORY MEATUS. Leo Deutscu, Monatschr. 
f. Ohrenh. 9:993 (Sept.) 1925. 


Roentgenographic examination of seven cases of bilateral malformation of 
the auricula and external canal prompts the author to divide his findings 
into two groups. The first shows a hypoplasia of the os tympanicum and a 
compensatory hyperplasia of the surrounding structures, especially of the 
processus styloideus and the mastoid. Their enlargement is at the expense 
of the malformed tympanic bone. In the second group the atresia results from 
a concentric narrowing of the canal. The annulus tympanicus enlarges by 
bone deposition on its external circumference and by bone resorption in the 
internal lumen. If this ontogenetic sequence is disturbed, resorption may 
cease and result in the narrow constricted external canal. 


ENDONASAL GIANT CELL Sarcoma. GEzA KatocsAy, Monatschr. f. Ohrenh. 
9:1031 (Sept.) 1925. 


In 1900, Kitimmel collected seventy cases of nasal sarcoma, and in 1902, 
forty more were added by Gibb. Among all these only two giant cell sarcomas 
(Nelaton, Mason) were found. The author’s patient, a girl, aged 7 years, 
presented a tumor of the left ethmoid, encroaching somewhat on the orbital 
cavity and producing exophthalmos and ulcus corneae and lagophthalmos. 
Thirteen roentgen-ray exposures were made, entirely shrinking the tumor mass. 
A suppurating fistula near the internal canthus was the indication for a radical 
external ethmoid operation. The patient could not be followed further. 


GLowackI, Detroit. 


INSULIN IN OTOLARYNGOLOGY. Proceedings of the German Otolaryngological 
Society, Part 2, Supplement. Spires, Ztschr. f. Hals-, Nasen- u. Ohrenh. 
12:334 (Nov.) 1925. 

Spies uses insulin in so-called dry types of catarrh, even in ozena and 
pachydermia laryngis. Patients are first examined to make sure that blood 
sugar is up to normal (not under 0.08), and are given high carbohydrate diets, 
plus additional sugar several days before 3 to 5 units of insulin are used hypo- 
dermically daily or at longer intervals. Ampules of glucose solution for intra- 
venous use are kept at hand, as is epinephrin and calcium preparations, but this 
investigator has not had any case of severe hypoglycemia. 

Lewy, Chicago. 


CLINICAL PICTURE AND THERAPEUSIS OF ACUTE TRACHEOBRONCHIAL FOREIGN 
Boptes. B. Wisxkovsky, Cas. lek. cesk. 64:1-56 (Jan.) 1925. 


The prebronchoscopy death rate of 52 per cent for foreign body inhalation 
has been cut to 8 per cent, with a low individual rate of 2 per cent credited 
to Jackson. Of the ten cases reported, two of the bodies were in the larynx; 
two were freely movable in the trachea and six were in the bronchi. Eighty 
per cent were in children. Because of bronchial relaxation, relatively large 
bodies are carried down. The author points to the dangerous habit of holding 
foreign bodies in the mouth and the use of bones during teething. The only 
treatment is removal with the bronchoscope. Great stress is placed on the 
history of foreign body aspiration. Roentgenograms are important in diag- 
nosis, as definite symptoms may not appear early, because of mild reaction as 
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in the aspiration of smooth, sterile objects. The roentgenogram points are 
unilateral fixation of the diaphragm, decreased localized aeration, with com- 
pensatory emphysema and pulling of the mediastinum toward the affected side. 
At times, an emphysema may occur on the side of the plugged bronchus. 
Roentgenograms and pictures of the objects removed are presented. There is 
a bibliography. Sect: Cilia. 
Diseases of the Skin 


So-CALLED ACRODYNIA OR ErRyYTHREDEMA (Swirt’s Disease). S. B. WorsBacn 

and P. R. Howe, Arch. Path. 1:64 (Jan.) 19206. 

Two clinically typical cases of “acrodynia” or “erythredema” which came to 
necropsy are reported by Warthin. The essential pathologic changes in these 
two cases were: extreme edema and slight meningeal irritation of the central 
nervous system, chronic erythema of the skin with hyperkeratosis, hypertrophy 
of the epidermis and sweat glands, with slight pigmentation of the rete, 

ecurring in children of the hypoplastic lymphatic constitution, with asso- 
ciated or terminal respiratory infections and gastro-intestinal catarrh and 
inanition. These two cases do not support the theory of a polyneuritis as 
the essential feature of the disease; neither do they justify the use of the term 
‘erythredema” as a fitting designation, as they showed no edema of the corium. 
They do not present any evidence as to a specific infectious etiology; they 
likewise show no relationship between tonsillar disease and the syndrome. 
rhe changes in the skin and central nervous system suggested the pathologic 
hange of the early erythema stage of pellagra. The changes in the skin are 
lso identical with those seen in certain forms of light sensitization xeroderma 
ind fagopyrism. They are also identical with certain stages of roentgen ray 

id ultraviolet ray erythemas. The entire anatomic picture in these two 
cases suggests either a food deficiency or a toxic state action on persons of 
the hypoplastic constitution, affecting the reticulo-endothelial system of meninges 
ind skin, the vegetative nervous system and possibly leading to a light 


sensitization. 


(J. A.M. Aj 


\ SrmpLte TREATMENT FoR CUTANEOUS Papittoma. N. R. Houston, Edin- 

burgh M. J. 33:31 (Jan.) 1926. 

The writer reports the treatment of sixteen cases of warts on the hands, 
mostly of children, with 1 per cent of liquor arsenicalis. This is swabbed lightly 
over the growth three times daily, until pain or inflammation necessitates dis- 
continuance for a few days, and then once or twice a day until the wart disappears 
or the pain returns. The results are universally gratifying, and produce a mini- 
mum of scar tissue, less than if the common acids or alkalis are used. 


A Case or Nevus Unius Lateris. CuHartes McNeit, Tr. Edinburgh M. J. 
33:32 (Feb.) 1926. 


A girl, aged 7 years, showed a congenital nevus of extensive but unilateral 
distribution, on large areas of the trunk, leg and arm. The growth grew actively 
after an attack of measles at the age of 6, forming large pedunculated nevoid 
masses, accompanied by ulceration and bleeding. Some of the surfaces are scaly 
and hard. On the leg there is an overgrowth of hair. The nevus affects both 
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the skin and the subcutaneous tissues. Other mixed characteristics are involve- 
ment of the capillaries, the horny layer, the layer of pigment cells and the 


hairy elements. 5 . 
y 7 Nerf, Kansas City, Mo. 


THE REACTION OF THE SKIN OF Persons Havinc Eczema To Coccr AND THEIR 
Toxins. F. M. Perer, Dermat. Wcehnschr. 80:502 (April 4) 1926. 


The author attempted to demonstrate the hypersensitization of the skin of 
patients having eczema by placing on areas of normal skin cocci (and their 
toxins) recovered from these eczemas. Staphylococcus pyogenes-albus was the 
strain usually recovered from the eczematous vesicles. Control patients, that 
is, patients having some other disease than eczema, were used. The author 
concluded that an artificial dermatitis can be evoked on the normal skin of 
persons with eczema by placing on that normal skin cocci or their toxins 
originally recovered from the same patient. The toxins produced the stronger 
reactions. He explained this by the production of allergy and secondary 
sensitization of the skin. No reaction was obtained on the controls. 


[ArcH. Derm. |] 


A CLINICAL AND Histotocic Stupy oF AN UNusuUAL CASE OF THE JUVENILE 
ForM or ACANTHOSIS NIGRICANS RESULTING IN BENIGN FIBROMATOSIS. 
Hopara and Beupyet (Levin), Dermat. Wchnschr. 80:609 (April 25) 1925. 


The disease began at the age of 3, involving chiefly, the umbilicus, anal 
and perianal regions, the buttocks and back. Three years later, six large, 
soft, benign but deeply situated fibromas developed on the acanthosis lesions. 
In the next sixteen years the tumors were operated on twice, but the original 
six tumors recurred. No lenticular spots or melanodermas were ever present, 
but on the skin covering the summit of the tumors there is an occasional 
patch of acanthosis nigricans. These plaques under the microscope show the 
typical changes of acanthosis nigricans hyperpigmentation of the rete cells and 
a papillomatous proliferation of the corium. The tumor tissue itself is of a 
coarse fibrous nature, very poor in cellular elements, and is seen to arise from 
beneath the corium. The tumor never penetrates the cutis proper, and there 
is no tendency to pedicle formation. Numerous large comedones are found 
in certain regions of the skin covering the tumors. 


McCartuy, Washington, D. C. 


Tue REINJECTION OF Own Bioop. N. Esers, Miinchen. med. Wchnschr. 72:565- 
566, 1925. 


To patients afflicted with furunculosis, impetigo contagiosa, chronic eczema, 
herpes zoster and labialis, the author reinjected their own blood. He used from 
6 to 60 cc. of blood, injecting around or below the skin lesion. With the excep- 
tion of one, all furuncles, ten in number, so treated healed in a very short time 
without leaving a scar. In impetigo contagiosa and chronic eczema, there was a 
good local response. Herpes zoster and labialis did not respond to this treatment. 
Some of the treated furuncles occurred on the basis of general furunculosis and 
the general furunculosis was not influenced. 


Gror, Rochester, Minn. 








ABSTRACTS FROM CURRENT LITERATURE 751 


CONTRIBUTION TO THE PHYSIOLOGY AND PATHOLOGY OF THE RESPIRATORY Mucosa. 
Proceedings of the German Otolaryngological Society, Part 2, Supplement. 
H. STERNBERG, Ztschr. f. Hals-, Nasen- u. Ohrenh. 12:340 (Nov.) 1925. 


Vasomotor changes of the nasal mucosa following mechanical, nervous and 
pharmacologic stimuli: 


1. Compression of the neck veins dilates nasal mucosa vessels; clamping the 
common carotid causes temporary loss of volume, soon regulated by collateral 
circulation. 


2. Sudden noises and pain cause constriction of vessels. Deep narcosis causes 


isodilation. Irritation of the uterus and chilling the caudal extremity caused 


definite changes. 


Laryngeal reflexes influence alae nasi movements and cause hyperemia of 
isal mucosa. 


{ 


4. Only constrictor impulses are elicited by neck stimuli. The vidian nerve 


rries principally dilator impulses, but to a small extent constrictor impulses 


5. Cold irrigation of the ear causes constriction; hot irrigation causes 


itation. 


Intravenous injection of preparations of the suprarenal and the hypophy- 
causes high grade constriction with loss of pulsation. Histamin caused 
tation of vessels by decreasing venous outflow. Barbital-sodium was con- 


ting. Other drugs dilate. 


Cocain paralyzes dilators and leaves constrictors to work without opposi- 





This explains its well known local constricting action. 


Lewy, Chicag 


STEMATIZED FORMATION OF NeEvi IN A Homotocous Parr or Twins. A Con- 
TRIBUTION TO THE EtIoLtocy or Nevi. M. Barpacu, Ztschr. f. Kinderh. 
39:542, 1925. 


[his author reports a bilateral systematized nevus depigmentosa which 
urred equally in both of a pair of homologous twins, in the same general 
hion, at the same time. This is considered evidence for the view of Levens, 
it twins from one ovum are not completely identical. 


Use or REsorcIN AND Its HARMFUL EFFECTS IN CHILDREN. O. CONNERTH 
Ztschr. f. Kinderh. 39:628, 1925. 


\ fatal case is reported of an atrophic baby, aged 1% years, treated for 
evere eczema, with a 5 per cent resorcin paste, for about fifteen days. 
Methemoglobin was demonstrated in the blood. This form of treatment is 
dangerous in babies in the first four months and in atrophic cases. The most 
promising therapeutic agent in this form of poisoning is exsanguination 
transfusion. 


EmerSON, Boston. 
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Surgery and Orthopedics 


HYPERTHYROIDISM IN CHILDREN. R. S. Dinsmore, Surg., Gynec. & Obst. 42:172 
(Feb.) 1926. 

The incidence of hyperthyroidism in children is probably much higher than the 
published reports seem to indicate. After reviewing the entire American and 
foreign literature, Buford was able to find reports of only eight subjects under 
5 years of age, and eighteen under 12 years of age. Ina large series, Klein could 
gather only 154 subjects under 15 years. In the author’s collection of forty-six 
cases, one was 5% years old, one was 7 years, two were 8 years, two were 9 years, 
three were 10 years, four were 11 years, three were 12 years, thirteen were 
13 years, and seventeen were 14 years of age. The cause of this condition is not 
easy to determine. In some cases there seems to be a family tendency toward 
hyperthyroidism, in some it is preceded by an acute infection involving the nose, 
throat or sinuses, and occasionally it is precipitated by too large a dose of iodine 
given as prophylactic measure. 

The onset is ordinarily quite abrupt, being ushered in with nervousness, which 
is followed by enlargement of the gland, tachycardia and exophthalmus. Some- 
times a tremor is seen and occasionally loss of weight is very rapid. As to the 
changes on the metabolic rate, there has been considerable dispute, because author- 
ities have not as yet come to an agreement on the normal rate in the preadoles- 
cent period of life. 

The management differs only little from that used with adults, but it must be 
kept in mind that children have to be very carefully handled, because the reactions 
to stimuli may be very severe. When foci of infection are present, it is safer to 
periorm a thyroidectomy first and at a later stage remove or eradicate the source 
of infection. Mrter, Chicago. 
REPORT FROM THE SECTION OF OrTHOoPEDICS. Proc. Roy. Soc. Med. 18:25 

(June) 1925. 

R. C. Elmslie reported a case of scoliosis with paraplegia. The patient was a 
boy, aged 12. Scoliosis was first noticed by the school doctor. Five months 
later the patient had influenza and from that time was never well. Scoliosis 
extended from the seventh cervical to the fourth dorsal vertebrae. There was 
complete motor paralysis of abdominal muscles and whole of lower limbs with 
spasm, hips and knees flexed, kneejerks and bilateral ankle clonus were present; 
sensation was normal. Iodized oil injected into cisterna magna was seen by the 
roentgen ray to have passed down as far as the body of the first dorsal vertebra. 
As far as the author was able to trace in the literature, no case has been recorded 
of paraplegia resulting from a scoliotic curve and he feels sure in this case that 
paraplegia was definitely due to the scoliosis. 

H. A. T. Fairbank, President, reported a case of unilateral imperfect formation 
of the hip joint; subluxation with spontaneous recovery in a girl, aged 2 years. 

E. Laming Evans reported a case of osteogenesis imperfecta in a girl, aged 


WILLIAMSON, New Orleans. 


DIFFERENTIAL DIAGNOSIS IN APPENDICITIS IN CHILDREN. Wo tr, Miinchen. med. 
Wehnschr. 72:304, 1925. 

The author observed that in questionable appendicitis the psoas symptom is of 
great help. He observed the child walking; usually the first steps were quite 
normal, then there was a noticeable limp, the child protecting the right leg. The 
infant also favors the right leg when kicking. 


Gros, Rochester, Minn. 
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Miscellaneous 


A RapioMEtRiIc INVESTIGATION OF THE GERMICIDAL ACTION OF ULTRAVIOLE1 
RapiaTIon. W. W. Costentz and H. R. Furton, Am. J. Electroth. & 
Radiol. 43:251 (July) 1925. 


This is an abstract of a scientific study by the U. S. Bureau of Standards 
and the Bureau of Plant Industry. It was shown that ultraviolet radiation 
possessed germicidal action throughout the spectral range, but that the shortest 


ravs had the most violent lethal action. 
: [ArcH. DeERmM.] 


[He THERAPEUTICS oF LicgHt. W. E. Dixon, Am. J. Electroth. & Radiol. 
43:363 (Oct.) 1925. 


The eruptions of hydroavacciniforme and summer prurigo are attributed to 
the action of light rays on a substance such as hematoporphyrin, which has the 
property of fluorescence. The fluorescence of the skin surface in these diseases 
and in lupus erythematosus and some eczemas is regarded as a protective 
phenomenon. The presence of cholesterol, which becomes yellow after pro- 
longed exposure to ultraviolet rays, is thought to be a factor in skin pigmenta- 
tion, and the antirachitic effect of these rays is attributed to the activation 


of the cholesterol in the superficial layer of the skin. 
[ArcH. DeErmM.] 


licHtT AND SoMeE oF Its SpecrrRaL COMPONENTS IN THERAPEUTICS. F. C. 
BALDERREY, Am. J. Electroth. & Radiol. 43:439 (Dec.) 1925. 


The therapeutic action of various forms of light energy is attributed to 
biologic rather than to germicidal action. Cutaneous tuberculosis was found 
nore responsive to the carbon arc light than to ultraviolet light. The healing 

indolent ulcers by ultraviolet light is attributed to irritant action similar 


to that resulting from the use of chemicals. 
[ArcH. Derm.] 


SYMPTOMS FROM TEETHING. A. B. MarFan, Nourrisson 13:285 (Sept.) 1925. 


Although Marfan agrees with the modern school that teething is a perfectly 
normal physiologic phenomenon in the well developed, healthy infant, still he 
feels that in other infants less favored in heredity and development, local and 
general disturbances sometimes occur and that the modern pediatrician should 
not be too prejudiced to overlook this possibility after he has been careful to 
rule out all other causes. When the gums are swollen and inflamed, the infant 
gives evidence by putting its fingers and playthings into the mouth and has an 
excessive outpouring of saliva. The general symptoms are irritability, crying, 
insomnia and stationary or declining weight curve. These symptoms are most 
likely to occur in the artificially fed, especially if they have rickets. Nervous 
instability due to a tainted heredity is also mentioned as a factor. 

When there is an actual infection of the tooth sac, with a collection of sero- 
purulent secretion under the swollen gum, a marked febrile reaction with nervous 
symptoms may be present. In these cases it is advisable to incise the gum with 
a crucial incision, and evacuate the contents of the follicular sac. After this, 
the contingent symptoms promptly subside. The infection may spread and give 
rise to an ulceration stomatitis, with its usual symptoms. 


McC etianp, Cleveland. 
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THE SIGNIFICANCE OF THE TRYPANOCIDAL SERUM SUBSTANCES IN THE HEALING 
oF CHILDREN’s DisEAsES. B. LEICHTENTRITT, Klin. Wchnschr. 4:1899, 1925, 


The serum of a healthy child, injected into a mouse, stimulates its reticulo- 
endothelial system to antibody production so that it is capable of combating a 
trypanosome infection. If the reticulo-endothelial system is blocked, the pro- 
tection is not realized. The serum of children improperly nourished or other- 


wise unwell, confers little or no protection. 


ARTHUR P. Locke. 














Society Transactions 


CHICAGO PEDIATRIC SOCIETY 
Regular Meeting, Dec. 15, 1925 
GeorceE E. Baxter, M.D., President, in the Chair 


EDING WITH Cow’s Mik. Presented by Dr. JosepH BRENNEMANN, Chicago. 


The younger man who today writes a feeding formula of “so much milk, 
much water, and so much sugar, boil two to three minutes,” may not realize 

that simple formula is the outcome of a long, often painful, and at times 
imonious evolution which has taken place largely in the last thirty years. 
It is agreed by all that milk must be the basis of every attempt to feed a 
ung mammal of any kind. The milk of each mammal is, however, specific 
its own species only and apparently nonspecific for all other mammals. To 
rcome this nonspecificity is the problem of artificial infant feeding. 

The simplest and most persistent modification has been dilution. Just why 
is done is not yet known. It simply works better. If milk is boiled for a 
ng time, acidified, or alkalinized, it can be given straight very early. 

The earliest scientific attempts were directed to making a one formula milk 

would act like mother’s milk. Meig’s, Pepper, Rotch, Biedert, Friedenthal, 

loss, and recently Gersternberger have all attempted it, with increasing 
cess. 

Each of the food elements, the casein, the fat, the sugar and the salts, and 
terly the lactalbumin, have all been blamed for the failure of cow’s milk to 

like mother’s milk. Each in turn has been wholly exonerated, in itself, 

some of them have been extolled as having special therapeutic virtues, 
ecially the casein and lactalbumin. 

Formerly, lime water and sodium citrate were used very extensively. At 
esent, acids are in vogue. 

From Biedert’s time on, pediatricians were afraid of overfeeding. The 
od elements used to be figured in percentages and later the total food in 
alories, so as not to overfeed. Now pediatricians are told that underfeeding 

one of the greatest causes of nutritional disturbances. 

\ll the milk was once sterilized; then it was given raw; now it is boiled, 

ctically, both for bacteriologic and physiologic reasons. It was once thought 

young babies could not digest starch; then it was dextrinized. Now it. is 
ven by the tablespoonful to babies with pyloric stenosis, aged 3 weeks. 

It used to be considered a sacred duty to examine and count stools. For 
time they were examined microscopically, at some centers. Latterly, fecal 
leukocyte counts have been advocated as a measure of pathology. In many 
places stools are no longer examined at all. 

Much more could be said along the same lines, the sugars for instance. All 
this is not being said in a spirit of levity. It was, and is, all very real. It 
shows how difficult and complex the problem was, and how grateful the 
younger physicians ought to be that it has been simplified. These things need 
emphasis, so that the younger physicians will understand why the older ones 
do not always share the enthusiasm over the younger physicians’ latest panacea. 
So many panaceas have been outlived. 





ee oe 
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In general, feeding is now very simple. Nearly all babies can be fed on 
simple diluted milk plus sugar. Those who cannot will almost invariably thrive 
on that greatest of all therapeutic foods, protein milk, if it is used properly, 
and the technic is simple. 

Condensed and Dried Milks—These might be considered together, were it 
not that one hates to insult the latter by associating it with the former. 

Condensed milk is generally considered the most dangerous food to recom- 
mend for a baby. Before the advent of protein milk, it had a certain field of 
therapeutic usefulness. It is apparently the surest and most extensive producer 
of rickets known. It is further peculiarly dangerous and objectionable because 
it is so easily digested, so fattening and therefore continued indefinitely, and 
also because of the pernicious activity of at least one company in prescribing 
for and advising mothers from the “home office,” and is now spreading under 
a scientific guise a pseudoscientific propaganda among physicians. 

Powdered milk, such as Dryco and Klim, is not in the same category. I 
am inclined to think that its use will be extended in the future. It is especially 
useful in traveling; when good milk is not procurable, and in certain types of 
indigestion. It is a safe food to use for a long time. 


Factors OTHER THAN Foop WuicH ENTER INTO THE PROBLEM OF THE 
ARTIFICIALLY Fep Basy. Presented by Dr. C. G. GRULEE. 


The difference was mentioned between the ways that infants were treated 
in the days of the old milk commission, when milk was given from milk stations 
and at the present time, when these children were given individual care in 
the home and individual formulas. It seemed to him that the reason for this 
was more in the way that the children were treated than what they were fed 
He called attention to the environmental factors: cleanliness, fresh air, humidity, 
clothing and bedding, and how much had been accomplished in reducing gastro- 
intestinal disturbances by careful attention to these factors. He then called 
attention to the psychologic side of infant feeding—how much the baby was 
influenced in its psychology by its attendants, and how much this had to do 
with success in infant feeding. 

He concluded his remarks with the following: “I would sum up, then, by 
saying that, not only during the past years have we learned some of the failures 
of infant feeding from the standpoint of food, but we have learned many of 
the failures from the standpoint of environment of the child, and, to my way 
of thinking, emphasis on and attention to the environment of the child and 
hygienic conditions are just as important as emphasis on the food which is 
to be put into that child’s mouth.” 


TECHNIC OF ADMINISTRATION OF PROTEIN MILK IN INFANT FEEDING. Presented 
by Dr. Isaac A. Ast. 


Dr. Abt believed that one should add at least 3 per cent carbohydrate at the 
very onset, or 5 per cent carbohydrate might be used at the start, and give 
from 180 to 200 cc. of the protein milk per kilogram of body weight. 

In older children, who are underweight and need considerable food, as a 
rule, one should not exceed 1,000 cc. In treating dystrophic children, if the 
weight remains stationary, the sugar may be increased to 7 or 10 per cent. 
If the baby is 6 or more months old, other food may be added to the protein 
milk mixture. 
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Corn-starch or finely ground flour may be added to the milk, or be given 
as a separate feeding. Milk sugar should be avoided because of its tendency 
toward the production of fermentation. 

When the patient does well with this food, the stools should improve rapidly 
and soon become soap-like. This might happen within three days or as early 
as twenty-four hours after the feeding has been started. The actual improve- 
ment or gain in weight does not occur until the carbohydrate is added, and, 
if the carbohydrate is added at first, the improvement is rapid. 

The so-called reparation depends on the severity of the attack and the age 
of the patient, although, if protein milk is given, the reparation period is short. 

If the infant does not improve at once with this food, and the stools do 
not become soap-like, the protein milk should be continued and not decreased 
in amount. To decrease it is a technical error. If the quantity of protein milk 
is diminished below the needs of the infant, inanition symptoms occur. If the 
carbohydrate is diminished below the baby’s demands the condition of the 
infant is influenced. 

If from 2 to 5 per cent of carbohydrate is insufficient, from 6 to 7 per cent 
may be added. Sometimes, even with good stools, the weight diminishes and 
the temperature remains subnormal. This may be remedied by the addition 
of carbohydrates. 

The continuation of bad stools should not be a contraindication for the use 
of protein milk and carbohydrates. Even in spite of unfavorable appearance 
of the stools, food should be given and the carbohydrates increased until the 
baby gains in weight. In dyspepsia, one should begin with 10 ounces of protein 
milk and 5 per cent of carbohydrate after six to twelve hours of a tea diet, 
and this should be increased until the baby is receiving from 6 to 7 ounces 
per kilogram of body weight, and carbohydrate should be increased to 6 or 
7 or even 10 per cent. 

Finklestein says that, if in spite of this food no gain in weight occurs, sugar 
should be increased even to 20 per cent. 


DISCUSSION 


Dr. I. A. Ast: The doctor's personality counts for quite as much as the 
peculiarities of the mother. He should be able to gain her confidence and to 
secure her cooperation. ._The nurse is a very important factor in these modern 
days of child rearing. Everyone knows that nurses are variable factors. Some 
are cooperative, some are refractory, and some occasionally are impossible. A 
good nurse who is willing te cooperate, who enjoys her work, and has a con- 
scientious regard for the baby is an important and necessary person. A nurse 
who understands her infant, who feeds him regularly, handles him quietly and 
calmly, who shows common sense in the general management of her charge 
does more very often than the infant’s mother, because the latter has no 
experience and she is usually doing other things than those which pertain to 
the care of her baby. 


Dr. Jutrus H. Hess: The question of the use of proprietary foods for the 
feeding of infants being up for discussion this evening, I thought that some 
of the correspondence in my files and a discussion of advertisements to the 
laity by manufacturers might be of some interest to the members. 


I wish first to present to you an advertisement now being used by a well 
known dry milk company, that, I think we can say without reservation, owes 
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much of the popularity accorded its product to the medical profession: 
‘ is superior as a nutrient agent to raw milk, modified milk, or artificial 
combinations of milk with starch, sugar or fat, not only for the feeding of 
infants but also for the nourishment of acutely ill, convalescent or invalid 
patients.” 

On receiving a copy of the foregoing advertisement for insertion in The 
Trained Nurse and Hospital Review, the managing editor of that journal raised 
the question with the manufacturers as to the basis for these claims and received 
the following letter: 

“On the writer’s return from abroad, he was handed your letter of January 17. 
Referring to same, we should first like to ask you why you wish us to modify 
a truthful statement which is backed up by clinical and scientific data? It is 
part of our business to educate the public, and the doctor in particular, who 
has no time to study the question that dry milk, and especially (name of brand), 
is superior to raw milk or to modified milk. We can submit enough data to 
anyone interested to prove this. If your magazine does not wish to print the 
truth, kindly discontinue our advertising. If you can point out any statement 
in our advertisements that are not absolutely true, we ask you to do so. 


“Yours very truly, 
“(Signed) V. P. and Mer.” 


Without discussing it further, I ask members of this society to draw thei: 
own conclusions as to the merits of the foods discussed and as to the question 
of ethics involved. 

The next exhibit is a full page advertisement of Karo, taken from 7). 
Boston Post, a daily newspaper, of Dec. 5, 1924, with the heading: “How thx 
Greatest Nourishment for the Least Money Was Achieved for Thousands oi 
Children by the Near East Relief. A Lesson for American Mothers Taught by 
Orphans of the Near East.” 

Photographs bearing the following legend are printed in this advertisement: 
“Two examples of what the Near East Relief has achieved in transforming 
half-starved orphans into robust, healthy children. Please read the messag: 
above.” 

The following are extracts from advertising material appearing in Hygeia 

“The fact that thousands of physicians are feeding S. M. A. with uniformly 
successful results, to normal full-term infants from a few days to one year 
of age or more, without any qualitative change, whatsoéver, is convincing proot 
oi the resemblance of S. M. A. to breast milk in all important respects. 

“Thousands of physicians have found S. M. A. helpful in their problems oi 
feeding infants deprived of breast milk, since most infants do exceedingly 
well on tt.” 

Another advertisement from Hygeia is as follows: “Horlick’s—The Original 
Malted Milk. A safe, reliable infant food. Endorsed and prescribed by the 
medical profession over one-third of a century. Send for infant feeding 
literature.” 


Dr. Brennemann has spoken of condensed milk. I think we will all agree 
that the results in the feeding of normal infants by the Infant Welfare Society 
of Chicago, and the Infant Welfare Stations of the Health Department oi the 
city of Chicago, have, on the whole, been very successful. Both of these organi- 
zations have a rule that only cow’s milk, water, or cereal water, sugar, cod 
liver oil, and fruit juices are to be used in feedings prescribed at their various 
stations. 
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Manufacturers of proprietary foods are not looking for the exceptional baby. 
It alone is not a profitable customer. They are concerned with the feeding of 
the well baby. I wish again to stress the fact that it is our province to teach 
the young physician how to feed the young infants properly, and to keep them 
well. This can be accomplished by prescribing diets over which he has complete 
control. 


Dr. L. W. Saver: The more I learn about the feeding of infants, the more 
convinced I become that it is based on the following ironclad principles: 


1. The great majority of infants, whose food tolerance has not been over- 
tepped, will respond in a physiologic way to breast milk, protein milk or cow’s 
milk mixtures, provided the food is proper in quality and quantity for the age 
nd weight of the child. 

2. Breast milk agrees with more infants than does any artificial food. 

3. Protein milk, properly proportioned, is the safest substitute for breast 
lk in the young infant 

4, Cow’s milk, properly diluted and enriched with carbohydrate, is usually 
ll borne by infants over 10 pounds (4.5 Kg.) in weight. 


5. Thriving, artificially-fed infants seldom need changes of formula oftener 
n once a month. 

6. Strengthening a formula too soon not infrequently causes a reduction in 
infant’s digestive capacity and tolerance. 

7. Infants who fail to thrive on a theoretically correct formula deserve 
nstaking study and frequent supervision, 

8. Clinical analysis often reveals an intolerance or reduced tolerance for 
sugar, protein or whey-salts, or the presence of a parenteral infection. 

9, Temporary or partial use of breast milk for a week or more often improve 
tolerance for the food element in question. 


10. All artificially fed infants need cod liver oil, orange juice, fresh air and 
nlight. 


Dr. W. H. O. HorrMAann: Since for years I have been teaching physiciai S 
specialize in infant welfare, 1 know something of their persistent resistance 
simplicity. When it comes to sugar, it is dextrimaltose or it is Karo syrup, 
epending on which salesman has seen them last. I believe Dr. Brennemann’s 
tements are the best I have ever heard. We have the best infant’s food 
lay in cow’s milk and sugar. 


Dr. C. G. GruLEE: There is only one thing I would like to add. It seems 

me the most serious thing we have to deal with today is the question of 
impressing on the medical profession that infant feeding is a simple thing. 
Ninety-five per cent of the cases can be handled with the ordinary milk mix- 
tures, water and sugar. If we can once impress that fact on the medical 
profession, we do not have to pay any attention to all these advertisements that 
Dr. Hess has taken the trouble to present to us. I feel it is most important, 
irom the standpoint of infant feeding, to get the doctor to realize that this 
feeding is comparatively simple. We are still living on the old psychology of 
algebraic equations. Dr. Brennemann, Dr. Abt, Dr. Hess and myself, and 
probably several others, remember the days when we had to figure out all the 
iormulas to the mth decimal point. Then some one was kind enough to show 
that we could not get within 0.5 per cent of the formula. We must teach 


the general profession that infant feeding is a simple matter. 
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Curonic FATIGUE IN THE ScHooL Cu1tp—A PsycCHoPHysioLoGic Stupy. Pre- 
sented by Dr. Max SeHAM, Minneapolis, Minn. 


Dr. Seham emphasized the fact that fatigue is intimately related to 
every-day life, and that the child is highly susceptible to chronic fatigue as 
a result of which he lacks adequate preparation for his school work; his 
inhibitory and coordinating mechanism are relatively poorly developed, and 
his emotional reactions are easily rendered abnormal. 

He made a very extended and painstaking investigation of a large number 
of school children, and put them through numerous tests in order to assume 
the quantity and quality of fatigue. He also had questionnaires filled out 
from which further data were obtained and included. As a result of this 
investigation, his chronic fatigue may be defined as a psychophysiologic syn- 
drome of more than three months duration, the state of subefficiency manifesting 
itself in four ways: (1) Feelings of fatigue; (2) actual decrease in the 
individual’s average mental achievement; (3) decrease in the individual’s 
average physical strength and endurance, and (4) emotional unbalance. 

There was no way of measuring the degree or amount of fatigue to objective 
tests. Dr. Seham feels that the diagnosis of chronic fatigue is justifiable when 
there are feelings of fatigue, and also one of the three before-mentioned factors. 
He suggests a program of rational habits which he believes applicable to the 
individual child attending public schools. 


DISCUSSION 


Dr. F. B. Tatsot: The subject that Dr. Seham has brought up is the 
commonest diagnosis that we have in private practice. In many instances it is 
the hardest condition with which we have to deal. The daily nap is omitted 
far too early. 

There is no question in my mind that improper bodily mechanics is one 
of the most important elements in chronic fatigue, and that although it can 
be corrected by a summer vacation or by rest, it is not always possible to 
send a child off on a vacation; it is possible to overcome the poor body 
mechanics by corrective exercises. 


Dr. KennetH D. BiackraANn: I was much interested in hearing what 
Dr. Seham had to say about the important question of fatigue. He has added, 
I think, something else for us to do in this peculiar type of child. We have 
been educated to correct the physical defects and the diet of the child, and 
now Dr. Seham has presented to us the very interesting problem of regulating 
the life activities of the child. He has done it in a careful way and his 
talk should be of great help to us. 


Dr. CuurcHILL: Dr. Seham’s interesting work is going to have a more 
widespread and far-reaching effect than most of us realize. 

I attended a meeting of the Juvenile Court in the West last year. There 
were a good many cases brought up before the judge, and a considerable 
number of them would have fitted into Dr. Seham’s abnormal class. I cannot 
but feel that this sort of work is striking right at the roots of one of 
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the most serious problems in this country. I believe that the study of such 
children as these, with the application of Dr. Seham’s methods, is going to 
do a great deal to prevent great numbers of children coming to the Juvenile 
Court. 

Dr. Hitt: Dr. Seham’s paper has struck a very popular note in our 
profession. 

I think the question of sleep is one of the most important points in this 
subject, and that the daily nap is essential for these young children; yet you 
find very few children over 4 years of age taking a nap. They grow out of 


the habit. 
This leads to another point to which I am greatly opposed, and that is 


two sessions of school. I think it is one of the worst phases of school life 
with which we have to deal. 

Dr. SeHAM (closing): As I go on with this study, I shall probably change 
some of the titles of my subdivisions. I feel quite sure that there is some- 
thing in fatigue which we can help to avoid, and that we ought to try to help 
these abnormal children to live a life as nearly like that of a normal child 


as possible. 
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Book Reviews 


Scotiosis. By SAMUEL KLEINBERG, M.D. Price, $6. Pp. 211, with 140 illus- 
trations. New York: Paul B. Hoeber. 


The contents of this book have been divided into chapters dealing with the 
anatomy, physiology, pathology, etiology, examination, clinical records, symp- 
toms, prophylaxis and treatment by gymnastic exercises, forcible correction 
and operative measures with the prognosis. 

Long theoretic discussions have been omitted, leaving the text composed 
of practical and useful features. Although it was written for orthopedic 
surgeons, the family physician should comprehend the essentials of this 
deformity, and would be in a better position to advise the patient after reading 
this book. 

The author has honestly and without prejudice presented the prognosis and 
course of this condition, with the various forms of treatment. It is profusely 
illustrated with good photographs representing the various phases of the subject. 

The publisher’s work has been well done in that the paper is good, the type 
is large and distinct, the margins are wide and the illustrations are very good. 
All these features make this a book which is easily read. 


HEALTH THROUGH PREVENTION AND ContTROL oF Diseases. By Tuomas D. 
Woop, M.D., and Hucu Grant Rowe tt, M.D. Pp. 119. Chicago: World Book 


Company, 1925. 


This little book of 119 pages gives a comprehensive idea of what can be 
accomplished by making the school a health center. Definite advice is given 
as to how to meet the various emergencies, and definite rules are laid down 
for both teachers and parents as to when children should be excluded from 
school and when they should be allowed to return. A complete, concise chapter 
regarding contagious diseases is given. The book can be recommended for 
parents and teachers as well as for school physicians and nurses. 
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